
\



“The information in this document has
been funded wholly or in part by the
United States Environmental Protection
Agency under Contract No. 68-01-5838.
It has been subject to the Agency’s
peer and administrative review, and it
has been approved for publication as
an EPA document. Mention of trade
names or commercial products does not
constitute endorsement or recommenda-
tion for use.”



March 1983

A Comparison of Alternative Approaches
for Estimating Recreation and Related Benefits

of Water Quality Improvements

Prepared for

U.S. Environmental Protection Agency
Economic Analysis Division

Washington, DC 20460

Dr. Ann Fisher, Project Officer

Prepared by

Dr. William H. Desvousges
Research Triangle Institute

Research Triangle Park, NC 27709

Dr. V. Kerry Smith
University of North Carolina

Chapel Hill, NC 27514

and

Matthew P. McGivney
Research Triangle Institute

Research Triangle Park, NC 27709

EPA Contract No. 68-01-5838



This research project was initiated and supported under work agreement 68-01-5838 by the
Benefits Staff in the Office of Policy Analysis at the U.S. Environmental Protection Agency (EPA).

Throughout this research effort, the authors of this report were fortunate enough to take
advantage of research activities already in progress. One author had partially completed an
analysis of the problems of defining and measuring option value, for example, and another had
partially completed research to design a generalized travel cost site demand model. In addi-
tion, the authors also benefited from free access to any array of related working papers–many
of which have subsequently been published–that improved the final research design beyond
that possible otherwise. Finally, access to an independently developed estimator for ranked
data improved the authors’ ability to make certain types of comparisons for the contingent
ranking component of the survey. Although none of these complementary activities was
contemplated when the project was initially proposed, each has played a substantial role in the
final results, We would not expect these same circumstances to be easily replicated in future
projects of comparable scale and duration.

This final report has been substantially improved through the constructive comments of
many reviewers. In particular we would like to thank Ann Fisher, the EPA project officer, for her
careful commentary and continuous support. In addition, as part of the EPA’s review, six other
individuals furnished detailed comments:

Richard Bishop, University of Wisconsin
Rick Freeman, Bowdoin College
Bill Lott, University of Connecticut
Robert Mitchell and Richard Carson, Resources for the Future (RFF)
Bill Schulze, University of Wyoming.

In addition, useful comments were also received from the following individuals:

Tayler  Bingham,  Research Triangle Institute (RTI)
Peter  Caulkins, U.S. EPA
Warren Fisher, U.S. Fish and Wildlife Service
David Gallagher, University of New South Wales
Debbie Gibbs, Bureau of Reclamation
Jerry Hausman, Massachusetts Institute of Technology
Reed Johnson, U.S. Naval Academy and U.S. EPA
John Loomis, U.S. Forest Service
Glenn Morris, RTI
Doug Rae, Charles River Associates
Liz Wilman,  RFF.

The authors also have benefited from the comments of participants at presentations given at
RFF; Vanderbilt University; the University of Missouri-Rolla; Dillon, Colorado (Visual Values
Workshop); Research Triangle Park (Triangle Econometrics Seminar); and Washington, D.C. (EPA).
We are most grateful for all these efforts. Finally, we are most appreciative of the efforts of our
editor, Hall Ashmore,  and of Jan Shirley, Supervisor of RTI’s Word Processing Center.

iii

      



C O N T E N T S

Page

Figures .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Tables. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

1 Introduction, Objectives, and Summary . . . . . . . . . . . .
1.1 Introduction . . . . . . . . . . . . . . . . . . . . . .
1.2 Objectives . . . . . . . . . . . . . . . . . . . . . . .
1.3 SummaryofResults. . . . . . . . . . . . . . . . . . .

1.3.1 Overview. . . . . . . . . . . . . . . . . . . . .
1.3.2 Contingent Valuation Approach . . . . . . . . . .
1.3.3 Travel Cost Approach. . . . . . . . . . . . . . .
1.3.4 Approach Comparison. . . . . . . . . . . . . . .
1.3.5 Considerations for Future Research . . . . . . . .

1.4 Guide to the Report . . . . . . . . . . . . . . . . . . .

2 A Brief Review of the Conceptual Basis for the Benefit
Estimation Approaches . . . . . . . . . . . . . . . . . . . .
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . .
2.2 A Brief Review of the Conventional Theory of

Benefits Measurement . . . . . . . . . . . . . . . . . .
2.3 A Framework for Comparing Alternative Benefit

Measurement Approaches. . . . . . . . . . . . . . . . .
2.4 The Nature of the Benefits Measured in the

Alternative Approaches . . . . . . . . . . . . . . . . .
2.4.1 Travel Cost Approach. . . . . . . . . . . . . . .
2.4.2 Contingent Valuation Approach . . . . . . . . . .
2.4.3 Contingent Ranking Approach. . . . . . . . . . .

2.5 Summary . . . . .

3 Survey Design . . . . .
3.1 Introduction . . .
3 .2  Genera l  Descr ipt ion

3 . 2 . 1  G e o g r a p h y  .
3.2.2 Uses . . . .
3 . 2 . 3  R e c r e a t i o n  .

. . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . .
of  the  Monongahela River Basin .  .  .
. . . .
. . . .
. . . .

3.2.4 Socioeconomic Profile
3.3 Sampling Plan . . . . . .

3 . 3 . 1  T a r g e t  P o p u l a t i o n  .
3.3.2 Sample Selection and
3.3.3 Sampling Weights .  .

3.4 Survey Plan . . . . . . .
3 . 4 . 1  Q u e s t i o n n a i r e  Design

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .
. . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .
Survey Design. . . . . . . .
. . . . . . . . . . . . . . .
. . . . . . . . . . . . . . .
and Limited Local Pretest . .

3 .4 .2  Reta in ing F ie ld  Supervisors and Hir ing
Interviewers . . . . . . . . . . . . . . . . . . .

v

ix
xi

1-1
1-1
1 - 4
1 -5
1 -5
1 -5
1 -7
1 -8
1-11
1-15

2-1
2-1

2 - 2

2 - 9

2-12
2-12
2-13
2-14
2-14

3-1
3-1
3-1
3-1
3 -3
3 - 3
3 - 4
3 - 5
3 - 5
3 - 6
3 - 6
3 -6
3 -7

3 - 9



F.

CONTENTS (cont inued)

3.4.3 Counting and Listing of Sample Segments .
3.4.4 Developing Field Manuals and Conducting

Interviewer Training . . . . . . . . . . .
3.4.5 Training Session . . . . . . . . . . . . .
3.4.6 Conducting Household Interviews . . . . .
3.4.7 Initial Contacts and Obtaining Cooperation
3.4.8 Household Enumeration . . . . . . . . . .
3.4.9 Interviewing Procedures . . . . . . . . .
3.4.10 Interviewer Debriefing . . . . . . . . . .
3.4.11 Data Receipt,Editing, and Keypunching .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

4 Contingent Valuation Design and Results: Option Price
and User Values . . . . . . . . . . . . . . . . . . . .
4.1 Introduction . . . . . . . . . . . . . . . . . . .
4.2 A Review of Design Issues in Contingent Valuation

Surveys . . . . . . . . . . . . . . . . . . . . . .
4.2.1 Hypothetical Bias . . . . . . . . . . . . .
4.2.2 Strategic Bias. . . . . . . . . . . . . . .
4.2.3 Payment Vehicle Bias. . . . . . . . . . . .
4.2.4 Starting Point Bias . . . . . . . . . . . .
4.2.5 Information Bias . . . . . . . . . . . . . .
4.2.6 Interviewer Bias . . . . . . . . . . . . . .
4.2.7 Summary and Implications for Contingent

Valuation Research Design . . . . . . . . .
4.3 Questionnaire Design . . . . . . . . . . . . . . .

4.3.1 Questionnaire Design: Part A . . . . . . .
4.3.2 Benefits Measures: Part B. . . . . . . . .

4.4 Profiles of Survey Respondents . . . . . . . . . .
4.5 Option Price Results . . . . . . . . . . . . . . .
4.6 User Value Results . . . . . . . . . . . . . . . .
4.7 Summary . . . . . . . . . . . . . . . . . . . . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .
,..
. . .

. . .

. . .

. . .

. . .

. . .

. . .
. . .
. . .

5 Contingent Valuation Design and Results: Option and
Existence Values . . . . . . . . . . . . . . . . . . . . . .
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . .
5.2 Contingent Claims Markets and the Modeling of . . . . .

.

Uncertainty . . . . . . . . . . . . . . . . . . . . . . .
5.3 Option Value: The “Timeless” Analyses . . . . . . . . .
5.4 The Time-Sequenced Analyses . . . . . . . . . . . . . .
5.5 Recent Estimates of Nonuser Values . . . . . . . . . . .
5.6 Measuring Option Value: Survey Design . . . . . . . .
5.7 Survey Results--Option Value . . . . . . . . . . . . . .

5.7.1 Option Value--Demand Uncertainty . . . . . . . .
5.7.2 Option Value--Supply Uncertainty . . . . . . . .

5.8 Existence Value Estimates . . . . . . . . . . . . . . . .
5.9 Summary . . . . . . . . . . . . . . . . . . . . . . . .

v i

Page

3-9

3-10
3-11
3-11
3-13
3-14
3-14
3-16
3-18

4-1
4-1

4 -2
4 - 2
4 - 4
4 - 6
4 -6
4 -7
4 -7

4 - 9
4 - 9
4 - 9
4-11
4-20
4-27
4-36
4-38

5-1
5-1

5 - 3
5 -7
5-14
5-16
5-21
5-25
5-25
5-29
5-31
5-33

. . . ..-.. . . . .



CONTENTS (cont inued)

Page

6 Cont ingent  Ranking Design and Resul ts :  Opt ion Pr ices .  .  .  .
6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . .
6.2 Consumer Behavior and the Contingent Ranking

Framework . . . . . . . . . . . . . . . . . . . . . . .
6.3 Estimation of Random Util i ty Models with Ordered

Alternatives . . . . . . . . . . . . . . . . . . . . . .
6.4 Past Applications of Contingent Ranking . . . . . . . . .
6.5 Monongahela Cont ingent  Ranking Exper iment :

Design and Estimates . . . . . . . . . . . . . . . . . .
6.6 Benefit  Estimates with Contingent Ranking Models .  .  .  .
6.7 Implications and Further Research . . . . . . . . . . . .

7 A Generalized Travel Cost Model for Measuring the
Recreation Benefits of Water Quality Improvements .  .  .  .  .  .
7.1 Introduction . . .
7.2 Travel Cost Model JI III j::::::::::;:::
7.3 The Travel Cost Model for Heterogeneous

Recreation Sites . . . . . . . . . . . . . . . . . . . .
7.4 Sources of Data . . . . . . . . . . . . . . . . . . . . .
7.5 Empirical Results for Site-Specific Travel Cost Models . .

7.5.1 The Treatment of Onsite Time . . . . . . . . . .
7.5.2 The Opportunity Cost of Travel Time . . . . . . .
7.5.3 Results for the Basic Model . . . . . . . . .
7.5.4 Results for the Tailored Models  . . . . . . . . .
7.5.5 Evaluation of Measures of the Opportunity Cost

of Travel Time . . . . . . . . . . . . . . . . . .
7 .6  Fur ther  Evaluat ion of  the  Travel  Cost  Models  .  .  .  .  .  .
7.7 Analyzing the Role of Water Quality for Recreation

Demand . . . . . . . . . . . . . . . . . . . . . . . . .
7.8 A Measure of the Benefits of a Water Quality

Change . . . . . . . . . . . . . . . . . . . . . . . . .
7.9 Summary . . . . . . . . . . . . . . . . . . . . . . . .

8 A Comparison of the Alternative Approaches for Estimating
Recreation and Related Benefits . . . . . . . . . . . . . . .
8 . 1  I n t r o d u c t i o n  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
8.2 The Conceptual Framework for a Comparison of . . .

. .

Recreat ion Benef i t  Est imat ion Approaches .  .  .  .  .  .  .  .
8.2.1 Background . . . . . . . . . . . . . . . . . . .
8 .2 .2  Research Design and Comparat ive  Analys is  .  .  .  .
8.2.3 Past Comparisons of Benefit  Estimation

Methods . . . . . . . . . . . . . . . . . . . . .
8.3 A Comparative Evaluation of the Contingent Valuation,

Travel Cost,  and Contingent Ranking Benefit
Estimation Methods . . . . . . . . . . . . . . . . . . .

8.4 Implications . . . . . . . . . . . . . . . . . . . . . .

6-1
6-1

6 -2

6 -7
6 -9

6-16
6-25
6-28

7-1
7-1
7 - 2

7-10
7-22
7-30
7-31
7-32
7-32
7-36

7-38
7-43

7-51

7-57
7-64

8-1
8-1

8 -2
8 -2
8 -3

8 -9

8-12
8-20

vii

,



CONTENTS (cont inued)

9 References . . . . . . . . . . . . . . . . . . . . . . . . . .

Appendixes
A Sample Design . . . . . . . . . . . . . . . . . . . .
B Survey Forms and Procedures . . . . . . . . . . . .

Part 1--Household Control Form. . . . . . . . . . .
Par t  2 - -Count ing and L ist ing Examples .  .  .  .  .  .  .
Part 3--Debriefing Agenda . . . . . . . . . . . . .
Part 4--Quality Control Procedures . . . . . . . . .

C Survey Analysis: Supporting Tables . . . . . . . . .
D Survey Questionnaires . . . . . . . . . . . . . . . .

Part 1--Survey Questionnaire . . . . . . . . . . .
Part 2--Suggestions for Improving the Questionnaire
Future Use . . . . . . . . . . . . . . . . . . . .

E Technical Water Quality Measures: An Economist’s
Perspective . . . . . . . . . . . . . . . . . . . . .

F Travel Cost: Supporting Tables . . . . . . . . . . .
G Alternative Regression Models . . . . . . . . . . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .
f o r
. . . .

. . . .

. . . . .

. . . .

Paqe

9-1

A-1
B-1
B-1
B - 4
B-7
B - 9
C - 1
D-1
D - 2

D-28

E-1
F-1
G-1

  
viii



FIGURES

Number

1-1
1-2

2-1

2-2
2-3
2 -4

2-5

3-1

3 -2
3 -3
3 - 4

4-1
4 -2
4 -3
4 -4
4 -5
4 - 6
4 -7
4 - 8

5-1
5 - 2

5 -3
5 - 4
5 -5

6-1

7-1

Effects and responses to water quality regulatory actions .  .
A spectrum of water quality benefits . . . . . . . . . . . . .

The demand function and the consumer surplus welfare
measure . . . . . . . . . . . . . . . . . . . . . . . . . . .
A comparison of alternative welfare measures .  .  .  .  .  .  .  .  .
Surplus measures for a change in quantity . . . . . . . . . .
Smith -Krutilla framework for classifying the measurement
bases and approaches of economic benefits resulting from
improved water quality. . . . . . . . . . . . . . . . . . . .
Travel cost demand function with water quality
improvement . . . . . . . . . . . . . . . . . . . . . . . . .

Map of Monongahela River and other area
recreation sites . . . . . . . . . . . . . . . . . . . . . . .
Geographic location of survey area . . . . . . . . . . . . . .
Field interviewer training session agenda . . . . . . . . . .
Summary of completed interviews . . . , . . . . . . . . . . .

Activity card . . . . . . . . . . . . . . . . . . . . . . . .
Site activity matrix . . . . . . . . . . . . . . . . . . . . .
Map of Monongahela River and other area recreation sites. .  .
Recreation sites . . . . . . . . . . . . . . . . . . . . . . .
Water quality ladder . . . . . . . . . . . . . . . . . . . . .
Value card . . . . . . . . . . . . . . . . . . . . . . . . . .
Payment card . . . . . . . .
Rank order card . . . . . . . j:::::::::::::::

Optimal  a l locat ion of  choice  wi th  cont ingent  c la ims .  .  .  .  .
Optimal allocation of choices of contingent claims
without uniqueness . . . . . . . . . . . . . . . . . . . . . .
Option value in Cicchetti-Freeman analysis . . . . . . . . . .
Option value in Cicchetti-Freeman with “no demand” . . . . .
Option value with contingent claims in Graham’s analysis . . .

Rank order card . . . . . . . . . . . . . . . . . . . . . . .

Measurement of consumer surplus increment due to
water quality improvement . . . . . . . . . . . . . . . . . .

ix

Page

1-2
1-3

2 - 3
2 - 5
2 - 6

2-10

2-12

3 - 2
3 - 5
3-12
3-13

4-10
4-10
4-12
4-12
4-13
4-14
4-17
4-20

5 - 6

5 - 7
5-12
5-12
5-13

6-18

7-59





TABLES

Number

1-1
1-2

2-1

3-1
3 -2

4-1
4 - 2

4 -3
4 -4
4 -5

4 -6
4 -7
4 - 8
4 - 9

4-10

4-11

4-12

4-13
4-14

5-1

5 - 2

5 -3

5 - 4

5 -5

A Comparison of Mean Benefit Estimates . . . . . . . . . . .
Regression Comparisons of Contingent Valuation and
Travel Cost Benefit Estimates . . . . . . . . . . . . . . . .

Alternative Welfare Measures and Types of Consumer
Surplus Measures for Contingent Valuation Studies .  .  .  .  .  .

Questionnaire Development Activity . . . . . . . . . . . . . .
Final Distribution of Sample Housing Units . . . . . . . . . .

Summary of Biases in Contingent Valuation Experiments . . . .
Summary of Option Price Question Formats by
Interview Type . . . . . . . . . . . . . . . . . . . . . . .
Characteristics of Key Respondent Groups . . . . . . . . . .
Reasons for Zero Bids by Elicitation Method . . . . . . . . .
Degree of Importance of Water Quality by Key Respondent
Groups . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Respondent Att i tudes About Self  by Key Respondent Groups .
Logit Estimation of Zero Bids . . . . . . . . . . . . . . . .
Profile of Outliers . . . . . . . . . . . . . . . . . . . . .
Estimated Option Price for Changes in Water Quality:
Effects of Instrument and Type of Respondent--Protest
Bids and Outliers Excluded. . . . . . . . . . . . . . . . . .
Student t-Test Results for Option Price--Protest Bids
and Outliers Excluded.. . . . . . . . . . . . . . . . . . .
Regression Results for Option Price Estimates--Protest
Bids and Outliers Excluded . . . . . . . . . . . . . . . . .
Student t-Test Results for Option Price--Protest Bids
and Outliers Excluded.. . . . . . . . . . . . . . . . . . .
Estimated User Values--Protest Bids and Outliers Excluded . .
Regression Results for User Value Estimates of Water
Quality Changes - - P r o t e s t  B i d s  a n d  Outliers Excluded . . . . .

Summary of Mitchell-Carson Estimated Mean Annual
Will ingness to Pay by Version and Water Quality .  .  .  .  .  .  .
Summary of Willingness-to-Pay Questions by Type
of Interview . . . . . . . . . . . . . . . . . . . . . . . . .
Summary of User, Supply Uncertainty, and Existence
Value Questions . . . . . . . . . . . . . . . . . . . . . . .
Estimated Option Values for Water Quality Change: Effects
of Instrument and Type of Respondent--Protest Bids
and Outliers Excluded . . . . . . . . . . . . . . . . . . . .
Student t-Test Results for Question Format. . . . . . . . . .

Paqe

1-9

1-10

2-7

3 - 8
3-15

4-8

4-18
4-21
4-23

4-24
4-25
4-26
4-30

4-32

4-33

4-34

4-36
4-37

4-38

5-19

5-24

5-24

5-26
5-27

xi



TABLES (cont inued)

Number Page

5-6

5-7
5 -8

5 - 9

6-1
6 - 2

6 - 3

6 - 4

6 -5

7-1
7 - 2
7 - 3

7 - 4
7 - 5

7 - 6

7 -7
7 -8
7 - 9
7-10

7-11

7-12

7-13

7-14

7-15
7-16
7-17

7-18

7-19

Regression Results for Option Value Estimates--Protest Bids
and Outliers Excluded . . . . . . . . . . . . . . . . . . . . .
Effects of Supply Uncertainty on Option Price . . . . . . . .
Student t-Tests for the Effects of Supply
Uncertainty for Users . . . . . . . . . . . . . . . . . . . .
Estimated Existence Values . . . . . . . . . . . . . . . . . .

Summary of  Rae/CRA Cont ingent  Ranking Studies  .  .  .  .  .  .
Combinations of Water Quality and Payments for Monongahela
Contingent Ranking Survey . . . . . . . . . . . . . . . . .
Selected Results for the Random Utility Model With
Ranked Logit Estimator . . . . . . . . . . . . . . . . . . . .
Comparison of Ordered Logit and Keener-Waldman
Ordered Normal ML Estimator . . . . . . . . . . . . . . . . .
Benefit  Estimates from Contingent Ranking Models .  .  .  .  .  .

Hedonic Wage Models . . . . . . . . . . . . . . . . . . . . .
Summary of Predicted Hourly Wage Rates . . . . . . . . . . .
The Characteristics of the Sites and the Survey
Respondents Selected from the Federal Estate Survey .  .  .  .  .
Regression Results of General Model, by Site . . . . . . . . .
Summary of Cicchetti, Seneca, and Davidson [1969]
Participation Models . . . . . . . . . . . . . . . . . . . . .
Comparison of Basic Model with Tailored Model:
Coefficient for (TC+MC) . . . . . . . . . . . . . . . . . . .
F-Test for Restriction of General Model . . . . . . . . . . .
F-Test for Restriction of Tailored Models . . . . . . . . . .
Effects of Truncation on the Travel Cost Models’ Estimates . .
Two-Stage Least-Squares Estimates for Selected Travel
Cost Site Demand Models... . . . . . . . . . . . . . . . .
Comparison of Ordinary Least-Squares and
Two-Stage Least-Squares Estimates of Travel
Cost (TC. +MC. ) Parameters . . . . . . . . . . . . . . . . .
Hausman Tes t  for Differences Between Two-Stage
Least-Squares and Ordinary Least-Squares Estimates .  .  .  .  .
Description of U.S. Army Corps of Engineers Data on
Site Characteristics . . . . . . . . . . . . . . . . . . . . .
Generalized Least-Squares Estimates of Determinants of
Site Demand Parameters . . . . . . . . . . . . . . . . . . .
Recreation Sites on the Monongahela River . . . . . . . . . .
Dissolved Oxygen Levels for Recreation Activit ies .  .  .  .  .  .
Mean and Range of Benefit Estimates for Water Quality
Scenarios . . . . . . . . . . . . . . . . . . . . . . . . . .
Consumer Surplus Loss Due to the Loss of Use of the
Monongahela River by Survey Users’ Income . . . . . . . . .
Consumer Surplus Loss Due to Loss of Use of the
Monongahela River  by  Survey Users ’  Travel  Cost  .  .  .  .  .  .  .

5-28
5-30

5-31
5-32

6-11

6-18

6-21

6-24
6-27

7-26
7-27

7-28
7-33

7-36

7-37
7-39
7-42
7-45

7-48

7-49

7-50

7-53

7-56
7-57
7-60

7-61

7-62

7-62

xii



TABLES (cont inued)

Number

7-20

7-21

8-1
8-2

8 -3

8 - 4

8 - 5

Consumer Surplus Increments Due to Water Quality
lmprovement-- Boatable to Fishable by Survey Users’
Income . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Consumer Surplus Increment Due to Water Quality
lmprovement--Boatable to Swimmable by Survey Users’
Income . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Predicted Demand Parameters for Monongahela Sites. .  .  .  .  .
Bishop- Heberlein Comparative Results for Benefit
Approaches . . . . . . . . . . . . . . . . . . . . . . . . .
A Comparison of Benefit Estimates for Water Quality
Improvements . . . . . . . . . . . . . . . . . . . . . . . . .
A Comparison of Contingent Valuation and Generalized
Travel Cost Benefit Estimates . . . . , . . . . . . . . . . .
A Comparison of Contingent Valuation and Contingent
Ranking Benefit Estimates . . . . . . . . . . . . . . . . . .

Page

7-63

7-63

8 - 8

8-10

8-13

8-16

8-19

  
xiii



.“— —



CHAPTER 1

INTRODUCTION,  OBJECTIVES,  AND SUMMARY

1 . 1  I N T R O D U C T I O N

This Research Triangle Institute (RTI) report to the U.S. Environmental
protection Agency (EPA) compares  a l ternat ive  approaches for  est imat ing the
recreat ion and re la ted  benef i ts  o f  water  qual i ty  improvements . The resul ts
provide information on the performance of various ways to estimate the benefits
of environmental quality improvements, so EPA can use such methods in pre-
paring the regulatory impact analyses required by Executive Order 12291 and
in evaluating other regulatory proposals. This report is also relevant to the
proposed rev is ion of  the  Federa l  water  qual i ty  s tandards regulat ions,  which
recommends that States consider incremental benefits and costs in setting their
water  qual i ty  s tandards . S i te -speci f ic  water  qual i ty  s tandards are  l ike ly  to
play an important role in future water policy issues because they bring togeth-
er the crucial elements of appropriate stream uses and advanced treatment re-
qui rements  for  munic ipa l i t ies  and industr ies . Benefit-cost assessments can
yield valuable information for these decisions.

Evaluations of benefits and costs depend on a determination of the l inks
between regulatory policy, technical effects, and behavioral responses. F ig-
ure 1-1 i l lustrates one set of l inkages -- in  th is  case  for  the  proposed water
quality standards regulations. This report addresses the last component of
Figure 1-1, which involves estimating monetized benefits for regulatory policy.
One of the diff icult ies in such a task arises from the absence of organized
markets for many of the services derived from water resources.

The benefits of water resource regulations are usually measured with one
of three types of approaches: (1) market-based approaches, which use indi-
rect I in kages between the environmental goods and some commodities exchanged
in markets; (2) contingent valuation approaches, which establish an institu-
t ional  f ramework  for  a  hypothet ica l  market ;  and (3 )  publ ic  re ferenda. This
report considers the first two approaches; the last is omitted since it is beyond
EPA’s mandate.

Some opponents argue that benefit-cost analysis is invalid because it can-
not measure all  of the benefits of environmental regulations. Nevertheless,
this report describes the measurement of several benefits from water quality
improvements, including some regarded as unmeasurable in earlier environmen-
tal benef i ts  research e f for ts . Specifically, as highlighted in Figure 1-2, this
study considers both the recreation benefits that accrue to users of a recrea-
tion site and the intrinsic benefits* that accrue to both users and nonusers.

*This classification modifies the one in Mitchell and Carson [1981].
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Figure 1-1. Effects and responses to water quality regulatory actions.

User benefits arise from recreation uses of the river and are measured
by users’ wil l ingness to pay for the water quality levels necessary to permit
these recreation uses. That is, the valuation depends on the use of the river.
In this case, clean water in a river is worth something because recreationists
are going to fish, boat, swim in, or picnic along the river.

Intrinsic benefits consist of two value types: option value and existence
value. Relevant to both current users and potential future users, option value
is the amount an individual would be willing to pay for improved water quality
(over  h is  expected user  va lues)  to  have  the  r ight  to  use  the  r iver  in  the
future when there is uncertainty either in the river’s availabil i ty at a particu-
lar  qual i ty  leve l  or  in  h is  use of  i t  (wi th  the  r iver  meet ing speci f ied  water
quality conditions). For example, if  an individual might use the river, but is
not sure he will, he may pay some amount each year for the right (or option)
to use it  (with the river meeting specif ied water quality conditions). Under
some conditions, this payment, the option price, will exceed his expected con-
sumer surplus --the value he would derive from anticipated use. This excess--
the amount that the option price exceeds the expected consumer surplus--is
defined as the option value.
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Figure 1-2. A spectrum of water quality benefits.

Existence value, on the other hand, is an individual’s willingness to pay
for the knowledge that a resource exists. That is, an individual--either a user
or a nonuser--might be wil l ing to pay something to maintain a high level of
water quality at a recreation site in a particular area, even though he will not
use it, so that his children may have future use of the site or simply to know
that the ecosystem at the site will be maintained.

This study’s comparison of alternative benefits measurement approaches
estimates user values by the travel cost approach ( indirect method),  by four
different ways of el icit ing option price in a contingent valuation experimental
design (direct method), and by a contingent ranking of water quality outcomes
and option price amounts. The central comparison evaluates whether there
are  d i f ferences between approaches because “true” values for each of these
types of benefits are unknowns. In addition, since the other methods are not
suitable for measuring them, option and existence values are compared only in
terms of alternative ways for posing the hypothetical questions.

A distinguishing feature of this project is its use of a case study of the
Pennsylvania  por t ion of  the  Monongahela River as the point of reference for
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both the comparison of approaches and the estimation of option and existence
values. The Monongahela  is r e p r e s e n t a t i v e  o f  a  n u m b e r  o f  r i v e r s  i n  t h e
country, has multiple uses, and has recently been the focus of effluent guide-
l ines for the iron and steel industry. The survey design for the Monongahela,
calling for a household survey, is a middle ground between the macro approach
for  est imat ing benef i ts  o f  water  po{lution contro ls  (see  Mi tchel l  and Carson
[1981]) and the user orientation of many micro contingent valuation efforts
(see  Schulze, d’Arge, and Brookshi re  [1981] ) . The design uses a representa-
t ive  sample  of  households for  the  region and,  s imi lar  to  Mi tchel l -Carson,
inc ludes both  user  and in t r ins ic  benef i ts . I t  also is a specific application,
considering individuals’ wil l ingness to pay for a specific river basin’s water
qual i ty .

1 . 2  O B J E C T I V E S

The potential implications of this study for water policy dictated clearly
defined objectives and a project design to achieve them. The overall  objec-
tive of this project was to conduct a study comparing alternative approaches
for  est imat ing the  recreat ion  and re la ted  benef i ts  o f  d i f ferent  water  qual i ty
levels. In  par t icu lar , the study sought to measure user, option, and exist-
ence va lues  for  the  Pennsylvania  segment  of  the  Monongahela River and to
est imate  the  recreat ion  and related benefits that would be derived from pro-
v id ing d i f ferent  use c lass i f icat ions ( f ishable ,  swimmable ,  beatable)  for  th is
river segment.

In addition to meeting its own specific objectives, an environmental bene-
fits research project ideally would fit the needs of those involved in the evalu-
ation of public policy questions and the needs of the research community in
general. Since the most important direct use of natural environments is for
water-based recreation (see Freeman [1979a] ) ,  this project’s general research
a r e a  c o n s i d e r s  o n e  o f  t h e  p r i m a r y components  of  envi ronmenta l  benef i ts
research. In addition to its water quality orientation, the project is also rele-
vant to two areas Freeman identified for future research:

I  th ink  that  a  major  research e f for t  should  be  made to  se lect  an
appropriate area and water bodies for a study, to develop a properly
specified model, and to gather the necessary data. Unti l  such an
e f f o r t  i s  m a d e , t h e  p r a c t i c a l i t y  o f  t h e  Clawson-Knetsch  [ 1 9 6 6 ]
[travel cost] technique for estimating recreation benefits wil l  remain
an open question. [p. 256]

There  should  be  carefu l ly  conducted exper iments  wi th  the  survey
techniques for estimating wil l ingness to pay for reduction in pol Iu -
t ion. These experiments should be coordinated with studies based
on other analytical techniques in an effort to provide a cross-check
or validation of benefit  estimates obtained by different approaches.
[p .  265]
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1.3 SUMMARY OF RESULTS

This section summarizes
are  presented for individual
preaches.

1.3.1 Overview

the major f indings of the research. The findings
approaches and for the comparison between ap-

The results of this project strongly support the feasibil i ty of measuring
the recreation and related benefits of water quality improvements. Moreover,
the benefits measurement approaches --several contingent valuation formats and
the travel cost method -- show consistent results for comparable changes in
water quality. Indeed, the range of variation is generally less than that ex-
pected in models  used to translate the effects of effluents in a water body into
the  corresponding water  qual i ty  parameters . In  addi t ion, the  resul ts  a lso
clearly show that the intrinsic benefits of water quality improvements--espe-
cially option values --can be measured and that they are a sizable portion --
greater than half--of the total recreation and related benefits total.

1.3.2 Contingent Valuation Appreach

Based on the results of the Monongahela River case study, the general
prognosis is good for the continued use of the contingent valuation approach
to estimate the benefits of water  qual i ty  improvements . Statistical analysis
using regression methods to evaluate the determinants of the variation in the
option price bids gave l i tt le indication that individual interviewers influenced
the results. The consistently plausible signs and magnitudes of key economic
var iab les  suggest  that  the  respondents  perce ived the  survey  s t ructure  as
realistic and  did not experience problems with the hypothetical nature of some
of the questions. These findings were realized despite the fact that the sample
included households whose socioeconomic profile was comparable to demographic
groups that  were  found to  be  more  d i f f icu l t  respondents  in  past  cont ingent
valuation surveys. On average, the respondents were older,  less educated,
and poorer than those in the most successful contingent valuation studies.

The contingent valuation estimates of the option price for water quality
improvements, which include user and option values , are consistently plausible
across the various analytical approaches, with estimates for the combined water
quality levels ranging from roughly $50 to $120 per year per household sampled
in the Monongahela River  bas in . Nonetheless, the empirical results do indicate
that the methods used to elicit  the wil l ingness-to-pay amount have a statistic-
al ly signif icant effect on the estimates of wil l ingness to pay. For example,
both the direct question with a payment card and the bidding game with a $125
star t ing  point  produced h igher  wi l l ingness- to-pay est imates  than e i ther  the
direct question without an aid or the bidding game with a $25 starting point.
Thus, there is some evidence of starting point bias in the bidding game, but
the statistical analyses are not conclusive. The resul ts  compar ing the  two
bidding game methods as a set (i.e. , those with $25 and $125 starting points)
with the non bidding games (direct question and payment card combined) indi-
cated no differences between these two sets of approaches.
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The findings provide clear support for a posit ive, statistically signif icant,
and sizable option value for water quality improvements along the Monongahela
River . The estimated option values for loss of the use of the area in its cur-
rent condition ( i  .e. ,  boatable) range from approximately $15 to $60 per year
per household, and the option values for improving water quality to a swim-
mable  leve l  range f rom approximate ly  $20  to  $45  per  year  per  household .
T h u s , option value is a substantial  fraction of the user’s option price, and
the value of this change in water quality generally exceeds user values.

The survey also provided estimates of existence values. Unfor tunate ly ,
respondents did not necessari ly understand the distinction sought.  Many bid
the same amounts as they had earl ier on the option price for a comparable
change in water quality. It is not clear whether these responses were delib-
erate or a reflection of- misunderstanding of  the  quest ions. Thus,  whi le  the
f indings suggest  that  these va lues  are  posi t ive  and sta t is t ica l ly  s igni f icant ,
prudence requires they be interpreted cautiously.

Of course, it should also be acknowledged that the available estimates of
intrinsic values are quite l imited. Most can be crit icized for problems in the
research design, including possible f laws in the survey. The design of the
Monongahela River study relies on the use of a schematic classification of the
sources of  an  indiv idual ’s  va luat ion of  the  r iver  ( i .e .  ,  a  card  showing d i f -
ferent  types of  va lues)  in  e l ic i t ing  a  d iv is ion of  user  and other  benef i ts .
Because this is the first application of this device, it was not possible to eval-
uate its effectiveness.

In  addi t ion to  the  more  widely  used b idding game and d i rect  quest ion
formats  for  cont ingent  va luat ion exper iments , t h e  Monongahela R i v e r  b a s i n
survey  also applied the contingent ranking format. This format requires only
that individuals rank combinations of water quality levels and option prices
and uses a statistical procedure (ranked order logi t ) *  to estimate will ingness
t o  p a y . Whi le  other  cont ingent  va luat ion formats  require  that  indiv iduals
di rect ly  provide  wi l l ingness to  pay,  cont ingent  ranking asks them to  rank
hypothetical outcomes. In effect,  i t  asks a simpler task of the respondent--
only to rank outcomes -- but requires more sophisticated and less direct tech-
niques to estimate the value of the outcomes.

Since  use  of  the  cont ingent  ranking format  to  est imate  the  benef i ts  o f
environmental quality improvements is quite new, the behavioral model under-
lying its estimation procedures is also early in its development. Although this
pro ject  provides a  descr ipt ion of  these underpinnings,  i ts  eva luat ion of  the
theoretical properties and practical issues is incomplete. Overall ,  the f indings
of this study suggest that,  even though the behavioral models used to derive
benefits estimates with the contingent ranking format were somewhat arbitrary,
the results from the ranking format closely parallel  other contingent valuation
estimates.

* l n  more technical terms, the procedure uses a specification for the indi-
rect utility function together with a maximum Iikelihood estimator.
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The mean estimates derived from the contingent ranking format--roughly
$ 6 0  annuallY Per  household  for  improving water quality in the Monongahela to
fishable and approxiamtely $50 m o r e  annually for improving it to swimmable--
appear larger than those der ived wi th  other  cont ingent  va luat ion formats .
However, these differences are not statistically signif icant. In  addi t ion,  the
benefit  estimates from all continent valuation formats  are  comparable  across
individuals, with the primary differences between contingent ranking and other
methods stemming from the questioning format used in the other methods.

1.3.3 Travel Cost Approach

This study also developed and used a generalized travel cost model to
predic t  the recreat ion benef i ts  o f  water  qual i ty  improvements  a t  recreat ion
sites.

The travel cost model assumes that site features or attributes affect both
an indiv idual ’s  ability to participate in recreation activit ies at any particular
site and the quality of his recreation experiences at the site. In considering
the demand for a recreation site as a derived demand, the common sense ra-
t ionale of the model suggests  that  a  recreat ion  s i te ’s  features  or  a t t r ibutes
wil l  influence the demand for i ts services. Since the level of water quality is
a s i te  a t t r ibute , a basis is established for relating water changes to shifts in
demand for a recreation site’s services.

The generalized model was estimated from data on 43 water-based recre-
ation sites in the Federal Estate Survey component of the 1977 National Outdoor
Recreation Survey. This survey provided information on recreation use pat-
terns  a t  each s i te  dur ing a  s ingle  season. Based on sample sizes for each
site that ranged from approximately 30 to several hundred respondents, the
survey described individuals’ recreation behavior,  socioeconomic characteris-
tics, travel time necessary to reach the site
of other factors.

, residential location, and a variety

Several advantages of this travel cost model include:

. Deriving i n d i v i d u a l  e s t i m a t e s  f o r  t h e  t i m e  a s s o c i a t e d  w i t h
traveling to the site as well as the roundtrip distance for each
t r i p .

. Using the opportunity cost of t ime to evaluate travel t ime and
est imat ing opportuni ty  cost  for  each indiv idual  based on h is
characteristics, including age, education, race,
occupation.

. Consider ing for  each s i te  the  potent ia l  e f fects  of
differences in onsite time per visit.

The generalized model was used to estimate the benefits
Monongahela  R i v e r , as identif ied in the survey of the basin.
model predicted a value of $83 per year per user household

sex, and

individuals’

for users of the
The travel cost

if a decrease in
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water quality is avoided and a value of $15 per year for each user household [
if water quality is improved to a swimmable level. i

$

Severa l  features  of  the  genera l ized t rave l  cost  model  are  of  par t icu lar
importance: it  provides a framework for estimating the value of water quality
improvements for a substantial  range of sites, and its site-specific orientation
is especially relevant for water quality standards applications. F inal ly ,  i t  in -
cludes the effect of key site features-- l ike access and facil i t ies--and can use
data frequently available in the public domain.

1.3.4 Approach Comparison

One of the primary objectives of this research has been to compare avail-
able approaches for measuring the benefits of water quality improvement. Such
a comparison --reflecting the assumptions inherent in each approach--wil l  show
the plausibil i ty of the required assumptions as descriptions of real-world be-
havior and constraints. However, since the “true” value of water quality im-
provement benefits is unknown, a comparison cannot be interpreted as a vali-
dat ion of  any one approach.  On the  other  hand,  an  eva luat ion of  the  com-
parabil i ty of estimates across approaches that considers the reasons for their
consistencies and differences provides a basis for an improved use of benefit
methodologies. Consistency also would give increased flexibility in matching a
method to available data for each particular application.

Based on the research for the Monongahela River  bas in  case  s tudy,  the
comparison between the travel cost and contingent valuation approaches is the
most interesting. Estimates of benefits from water quality improvement are
compared for the 69 users identif ied in the survey of households in the basin /

area. Previous comparisons of approaches relied on the use of mean estimates
c

from each method. When these means are compared, i t  is assumed that al l
individuals can be treated as drawing from populations with the same mean
benefits. Differences in individuals or error in the pairing of means can lead
to a confounding of the benefit comparisons. In contrast, this study compared
each household ’s  user  va lue ,  der ived f rom the  cont ingent  va luat ion survey,
with the corresponding estimate for that household from the travel cost model.
T h u s , this study gives a “more controlled comparison than was possible in
earl ier studies.

~
Table 1-1 shows the mean benefit  estimates of user values for the travel

cost and contingent valuation approaches. On theoretical grounds, the contin- [
gent valuation estimates of compensating surplus should be less than the travel 1
cost estimates based on ordinary consumer surplus, but the differences should
be s l ight  due to  the  smal l  income ef fects  found in  the  research.  However ,

\

this is not the case for three out of four contingent valuation estimates for
improvements in water quality. Only the estimates derived with the $25 bid-
ding game format are less than the travel cost estimates, although the travel
cost estimates are within the range of contingent valuation estimates. For the
loss  of  the  area , the means comparison conforms to theoretical expectations,
with the travel cost estimates larger than the contingent valuation estimates.
Most  o f  the  d i f ferences  between approaches exceed the  s ize  expected  f rom
theory . At best, simple comparisons of mean estimates--augmented by a priori
information -- are rough judgments of plausibil i ty.  On the basis of this compar- 1

1
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Table 1-1. A Comparison of Mean Benefit Estimates (1981 Dollars)a

Water quality changeb

Boatable Boatable
Approach Loss of area to fishable to swimmable

Contingent valuation

Direct question 19 .71  (17) 21 .18  (17) 31 .18  (17)

payment card 19 .71  (17) 30 .88  (17) 51 .18  (17)

iterative bidding ($25) 6 .59  (19) 4 .21  (19) 10 .53  (19)

iterative bidding ($125) 36.25 (16) 20 .31  (16) 48 .75  (16)

Generalized travel cost 82 .65  (94) 7 .01  (94) 14.71 (94)

aThe travel cost estimates were converted from 1977 to 1981 dollars using the
consumer price index for December 1981, the last month of the survey.

bThe numbers in parentheses after the means are the number of observations
on which each of these estimates was based. The number for the travel cost
est imates  exceeds the  sum of  the  sample s ize  for  the  cont ingent  va luat ion
results because some users visited more than one Monongahela River site.

ison,  however, the Monongahela River basin
precise.

A more discriminating comparison of the

estimates are plausible, but not

travel cost and contingent valua-
tion approaches, one that judges how the two approaches compare across indi-
viduals, is also possible with the Monongahela River basin benefit  estimates.
In this comparison, presented in Table 1-2, the contingent valuation measure
of user value was regressed on the travel cost estimate (see Chapter 8 for
details). The a priori  expectations of comparabil ity in methods can be struc-
tured as two statistical tests. These models also take account of the effect of
question formats used in the contingent valuation survey.

The results from the regression tests generally reinforce the earl ier con-
clusions based on comparing the means estimated from each method. Several
additional conclusions are possible from these comparisons:

. The cont ingent  va luat ion est imates  of  water  qual i ty  improve-
ments overstate wil l ingness to pay--in contrast to the theoret-
ical expectation s-- but the results do not permit a judgment of
statistically significant differences between the two sets of esti-
mates. Some caution is required, however, because the prop-
erties of the statistical tests are approximate.

. The travel cost model overstates- - by  an  amount  greater  than
theory  would  predict - -wi l l ingness to  pay  for  the  loss  of  the
area, and the estimates are not comparable to the contingent
valuation estimates.
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Table 1-2. Regression Comparisons of Contingent Valuation and
Travel Cost Benefit Estimatesa

Water quality change

Independent Boatable to Boatable
variables Loss of area game fishing to swimming

Intercept

Travel cost-benefit
estimate

Qualitative variables

Payment card

Direct question

Iterative bid ($25)

R 2

F

21.86
( 1 . 3 7 )

0 .33
(1.17)

(-4.36)b (-1.79)b

-32 .64
( - 2 . 5 5 )

-14 .60
( - 1 . 2 7 )

-31 .82
( - 2 . 5 5 )

0 . 1 0

2 .42
(0 .05 )c

33.99
( 1 . 9 0 )

5 1 . 7 6
( 2 . 6 4 )

12.96
( 0 . 7 5 )

-11 .24
( - 0 . 6 0 )

0 .12

3 .00
(0 .02 )c

59.57
( 2 . 0 2 )

-2.71
(-1.14)

77.01
( 2 . 3 6 )

21.00
( 0 . 7 3 )

-21 .82
( - 0 . 6 9 )

0.11

2 .62
(0 .04 )c

aThe numbers below the estimated coefficients are t-ratios for the null hypoth-
esis of no association.

b
These s ta t is t ics  are  the  t - ra t ios  for  the  hypothesis  equiva lent  to  uni ty  for
the slope coefficient for Ordinary Consumer Surplus (OCS) after adjustment
is  made for  the  fact  that  Compensat ing Surplus  (CS) is measured in 1981
dollars and OCS in 1977 dollars.

cThe number in parentheses below the reported F-statistic is the level of sig-
nif icance for rejection of the null  hypothesis of no association between the
dependent and independent variables.

. The comparat ive  per formance of  the  cont ingent  va luat ion ap-
proach in relationship to the travel cost method is sensitive to
di f ferences in  quest ion format - - with the clearest distinctions
found between the  payment  card  and the  b idding game wi th
the $125 starting point.

. The explanatory power of the models used in the comparison
are not high, but the null hypothesis of no association between
methods is clearly rejected at high levels of significance (based
on the F-tests reported at the bottom of the table).
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1.3.5 Considerations for Future Research

The findings of this project also suggest that there are a number of areas
for  fu ture  benef i ts  research, inc luding both  genera l  and speci f ic  issues--
especially those concerned with particular benefits measurement approaches.

General Issues

Option and existence values remain the most diff icult  general issues to
address adequately. The research design for this project relied on the indi-
vidual to divide the hypothetical option price payment into its user and option
value components and then to add existence values to these option price bids
as an incremental premium. Other studies (Brookshire, Cummings, et al.
[ 1 9 8 2 ]  a n d  R a n d a l l ,  Hoehn, a n d  Tolley [1981 ] )  have  e l ic i ted  preservat ion
values - - i n c l u d i n g  b o t h  o p t i o n  a n d  e x i s t e n c e  v a l u e s - - a s  a d d i t i o n s  t o  u s e r
values. Mitchell  and Carson [1981 ] found user values by subtracting non-
user’s option price payments from user option price payments. Regardless of
the  procedures ,  however , al l  these studies have found option and existence
values  to  be  substant ia l - -greater  than ha l f  o f  the  to ta l  benef i ts  o f  env i ron-
mental improvements. The choice among elicitation procedures, remains an open
question.

One question that arises from the results of this and other recent studies
of intrinsic benefits is, “Why worry about measuring option value when it  is
possible to elicit option price bids that include it?” Empirical estimates are of
in terest  because of  the  controversy  over  the  s ign and magni tude of  opt ion
value that has arisen in the theoretical l i terature. In addition, many practical
applications of benefit methods do not measure intrinsic benefits, suggesting a
need for  empir ica l  est imates  to  gauge the  extent  o f  the  omi t ted  por t ion  of
benefits from particular environmental policies. The ear ly  theoret ica l  work
seemed to imply (without explicit ly stating this conclusion) that option values
would  be smal l  in  compar ison to  user  va lues. Recent  theoret ica l  work  by
Freeman [1982] makes a case for positive option values and confirms this pre-
sumption by suggesting that option values should be small  under almost al l
conditions. Only by attempting to distinguish between option and other intrin-
sic values will it be possible to bring some empirical evidence to bear on this
question.

Proportional relationships between user and intrinsic values from earlier
studies have often been used in attempts to infer the size of the omitted bene-
fits when the intrinsic values are not directly estimated. The limited resources
available for many public policy evaluations is the primary reason for the wide-
spread use of the proportional approach. Since it is unlikely that these con-
straints on evaluations wil l  ease in the future, more empirical research on the
use and size of these proportions might be productive. For instance, deter-
min ing how (and i f )  the  propor t ions d i f fer  for  cer ta in  c lasses of  assets  - -
r a n g i n g  f r o m  u n i q u e natura l  envi ronments  to  waterbodies  wi th  numerous
subst i tu tes- -would  provide  usefu l  guidance for  apply ing these proport ions.
Moreover, attempting to distinguish between option and existence values for
d i f ferent  c lasses of  env i ronmenta l  assets  may ind icate  the  feas ib i l i ty - -and
need--for such distinctions (see Fisher and Raucher [1982] for a review).
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The research in this project has skirted another important issue--benefits
aggregation. The travel cost model used in this project predicts recreation
s i te  benef i ts  for “ the  representa t ive”  user . By assuming that all  sites are
possible substitutes (because one site’s attr ibutes can be “repackaged” to be
equiva lent  to  any  other  s i te ) , i t  implicitly maintains a simplistic view of the
relationship between recreation sites within a region. Individuals always select
the site providing the desired mix of attr ibutes at the lowest implicit  price.
Clearly,  not al l  sites adhere to these relationships. For example, a historical
monument at the site may make it  unique. What is needed is a more general
characterization that would accommodate sites not conforming to the aggrega-
t ion  ru le  used to  re la te  e f fect ive  s i te  serv ices  to  s i te  a t t r ibutes . Such a
framework would explain the relationship between an individual’s patterns of
site usage for facil i t ies permitt ing very different types of recreation activit ies
(e. g., water-based recreation versus sk i ing) . Nevertheless, consistent
regional and national benefit estimates will require a careful description of the
interrelationships between the individual’s demands for different types of rec-
reation sites.

Another unresolved issue involves regional aggregation of local benefits
est imated wi th  the  cont ingent  va luat ion approach. Conventional practice in
statistical surveys is to use statistical weights, which reflect the probabil i ty
of selecting a particular sampling unit, to estimate aggregate benefits for the
representative population (see Mitchell and Carson [1981]). However, this
approach raises fundamental problems with the conventional practice in eco-
nomic modeling that assumes common (and constant) parameters across indi-
viduals for correctly specif ied behavioral models. The def in i t ion  of  a  repre-
sentative sample is often based on a description of statistical models, leading
to observed data that are at variance with conventional economic modeling.
More  research fo l lowing the  work  of  Por ter  [1973] is needed to consider the
relevance of this issue for the extrapolation of contingent valuation estimates.

Another  genera l  research issue involves  compar ing a l ternat ive  benef i t
estimation approaches. This  pro ject ’s  compar ison,  which examines benef i ts
predicted with the generalized travel cost model and contingent valuation will-
ingness-to-pay est imates  for  the  same indiv iduals ,  permi t ted  a  fa i r ly  d i rect
comparison of estimates with theoretical bounds. However, this study used
estimates from only 69 users of the Monongahela River . A comparison having
a larger number of users and based on a water-based recreation site with a
greater diversity of users would provide a more revealing comparison. Indeed,
following Bishop and Heberlein, attempts to compare simulated market results
with the results of this project also may shed light on the relationships among
the estimation approaches. Before these comparisons are made, however, more
systematic attention should be given to the theoretical underpinnings of the
a p p r o a c h e s ,  f o l l o w i n g  t h e  w o r k  o f  Schulze et al .  [1981],  Smith and Krutilla
[1982], and Bockstael and McConnell  [1982].

Future research should also reconsider the economic principles underlying
comparisons of economic welfare--particularly the measurement basis (ordinary
consumer surplus and the more precise Hicksian-based measures) . The com-
parisons made in this project have involved expenditures of such a small per-
centage of individuals’ budgets that the differences between the measures is
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insignificant. Since some, and perhaps many, environmental issues may in-
volve large price and quantity changes with more signif icant income effects,
the empirical application of various measures becomes signif icant. Bockstael
a n d  McConnell [1980] have raised some empirically b a s e d  i s s u e s ,  b u t  a  m o r e
extensive effort such as Willig’s [1976] , comparing recent approaches proposed
by Hausman [1981], McKenzie and Pearce [1982] ,  and Takayama [1982],  may
yield guidance for applications with these large changes.

A f ina l  genera l  issue on the  research agenda that ,  unfor tunate ly ,  was
beyond the scope of this project-- and too many other benefits analyses--is the
distribution aspect of benefit  policies. By neglecting distribution concerns,
e c o n o m i s t s - are unable to appreciate many policy objections expressed in the
polit ical arena. For example, attention to the distributional effects of alterna-
tive water pollution policies would be a valuable complement to the efficiency-
or iented quest ions that  const i tu te  the  pr imary  focus of  benef i ts  ana lys is .
Fur ther  ra t ionale  for  such e f for ts  s tems f rom Execut ive  Order  12291,  which
recognizes the importance of distribution effects by requiring them in regu-
latory impacts analyses.

The future  research agenda for  the  ind iv idual  benef i ts  est imat ion ap-
proaches contains items ranging in subject from experimental design and sam-
pling to the behavioral models that underlie several approaches. Some of the
agenda items are already being studied in various quarters, while others wil l
involve substantial funding --e.g., basic data collection--for any progress to
be made.

Specific Research Issues

The travel cost model developed in the project raises as many research
questions as it  answers. The main answer is that the model can be used to
estimate the benefits of water quality improvements in a way consistent  with
economic theory.* However,  many problems were encountered on the way to
answering this fundamental question. For example, in  the  survey  data  used
to estimate the travel cost model, as in many surveys involving noneconomic
data, the data were heaped at specific points, possibly presenting problems for
ordinary least-squares regression analysis. Specifically, all visitors who made
only one visit to a site were heaped at the zero point for the logarithmic trans-
formation of the dependent variable , while the visitors who made the maximum
were heaped at the other end point. The maximum is the value (8) assigned to
the open interval for f ive or more visits. The remaining visitors were arrayed
at specific intervals in between. The need, obviously, is for a statistical esti-
mator that can handle this problem. In terms of the absolute magnitude of the
estimated values, which is important for estimating benefits,  the differences
may be small, but this is a fundamental question requiring statistical analysis
rather than judgment. Equally important, the fact that al l  respondents have
used the site at least once implies that this study fails to consider the demands
of individuals whose maximum willingness to pay falls below their travel cost.
This  t runcat ion can, as suggested in the report,  lead to biased estimates of

*This  is  one of  the  i tems on Freeman’s  [1979a]  research agenda c i ted
ear l ier .
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site demands. I t  is  important  to  eva luate  the  impl icat ions of  amending the
statistical models to directly account for these effects for the benefit estimates
derived for water quality improvements.

Many of the items on the travel cost research agenda stem from limited
data. This project used the 1977 Outdoor Recreation Survey’s Federal Estate
component ,  which surveyed v is i tors  a t  var ious recreat ion s i tes  on Federa l
lands. Although in many ways these data are far better than those in earl ier
survey efforts, they omit many items important for the travel cost model. For
example ,  there  were  no quest ions on subst i tu te  s i tes  that  respondents  had
considered- -or  even v is i ted  a t  o ther  t imes- -before  v is i t ing  a  par t icu lar  s i te .
While the generalized model assumes that site attributes are capable of reflect-
ing substitution potential ,  the model would be considerably improved if  i t  had
a better measure of substitutes.

The travel cost model also assumed that the sole purpose of an individ-
ual’s tr ip was to visit  a particular site. However ,  Haspel  and Johnson [1982]
point out the potential  for overstating benefits when there are multiple pur-
poses for a tr ip, suggesting the need for more research using it inerary infor-
mation to assess the importance of multipurpose trips. Also needed for the
travel cost model are more data on the types of time allocations the individual
considered in making the trip. For example, was work time forgone or com-
pulsory vacation t ime? Each may have a  d i f ferent  opportuni ty  cost .  Wi th
answers to these questions, it will be possible to improve the calculation of an
individual’s time costs for recreation.

Including site attr ibutes in the travel cost model created several data-
related questions. Specif ically,  because water quality data from the standard
storage system (STORET) were inadequate for many recreation sites, obser-
vations were missing on key parameters , and the monitoring station information
was f requent ly  unre l iab le . C lear ly ,  more  comprehensive  data  are  needed,
especial ly for water quality parameters relevant to recreation activit ies. Data
on other site attr ibutes such as access or size were available for the U .S.
Army Corps of  Engineers ’  s i tes  through the  Corps’  Resource  Management
System. However, to apply the model to other recreation sites--e. g. ,  sites
m a n a g e d  b y  t h e  U . S . Forest  Serv ice- -would  require  s imi lar  in format ion on
important site attributes. Present! y, such data are not readily available.

The future  research agenda for  the  cont ingent  va luat ion approach is
aimed at a more systematic treatment of issues involving the design of the
hypothetical market. The  research quest ions are  in  the  genera l  area  that
economists have termed “framing the question” (see Brookshire, Cummings,
et al .  [1982] )--an area generally called “context” in the psychological l i tera-
t u r e . The definition of the commodity to be valued, the question format used
to elicit  the value, the ordering of various valuation and nonvaluation ques-
tions, the means of payment in the market, and the information provided in
the survey questionnaire are al l  important elements in this framing process.
More attention to these issues is l ikely to substantial ly improve the under-
standing of the approach and provide results that are easier to interpret.
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This  pro ject  addressed severa l  genera l  cont ingent  va luat ion issues by
comparing  several question formats -- bidding games with two starting points,

direct question, and the unachored payment  card --both to each other and to
results f rom the  cont ingent  ranking format . Different payment cards, such
as the anchored card used by Mitchell and Carson [1981], were not compared.
In addition, the contingent ranking format was always used in conjunction with
another question format, which l imits the independence of the conclusions.
Both of these are good candidates for future research.

This survey was conducted in a specific river basin, making the orienta-
tion more micro in scope than Mitchell and Carson’s [1981]. A more systematic
comparison of their results for overall national water quality and the results
of this study for the Monongahela River  basin  may be  usefu l .  Moreover ,  the
general framing questions are especially relevant to the macro approach, where
it  is more diff icult  to define the hypothetical commodity. If policy decisions
require basin-specific results , either specific surveys (or the abil i ty to trans-
fer results between basins) or the abil i ty to infer estimates for specif ic r iver
basins from the macro approach will be required.

Recently, Brookshire ,  Cummings,  e t  a l . [1982] introduced the ideas of
environmental accounts and budget constraints as part of the framing issue.
The accounts  quest ion a ims at  determining whether  people  g ive  an overa l l
environmental quality bid in a survey or a bid for the specif ic hypothetical
commodity. The budget  constra int  requi res  that  ind iv iduals  provide  rough
budget shares for their monthly incomes and then reallocate these categories
to provide the budget amount for the hypothetical commodity. The preliminary
results in Brookshire, Cummings, et al. [1982] suggest this is a useful avenue
for learning more about framing influences.

Finally, improving efficiency in defining hypothetical markets is a neg-
lected area in the contingent valuation l iterature. One promising approach is
the use of focus groups (from market research literature) to obtain impressions
about terminology, visual aids, and other framing issues. Applying these mar-
keting research ideas to contingent valuation may indicate their overall merits.

Research agendas must continually evolve, producing new avenues from
deadends that once offered promise. The present agenda tries to map some
of these new avenues. The passage of time and the fruits of future research
will mark its ultimate usefulness.

1 .4  GUIDE TO THE REPORT

This chapter has introduced the report by highlighting the project objec-
tives and summarizing the findings of the research. Chapter 2 provides a
brief review of some of the theoretical issues of comparing alternative benefit
estimation approaches. Af ter  descr ib ing the  Monongahela River  bas in ,  Chap-
ter 3 summarizes the sampling and survey plans for the contingent valuation
and contingent ranking approaches used in the case study. Chapter 4 builds
on the  cont ingent  va luat ion foundat ion la id  in  Chapter  3  by  present ing the
research design for the contingent valuation survey, by profi l ing key groups
of respondents , and by summarizing the empirical option price results, includ -

1-15



i n g  t h e  e f f e c t s  o f  q u e s t i o n  f o r m a t ,  s t a r t i n g  p o i n t , a n d  i n t e r v i e w e r  b i a s .
Chapter  5  synthesizes  the  theoret ica l  underpinnings of  opt ion va lue ,  g iv ing
particular attention to the role of supply uncertainty, and presents empirical
results for both option and existence values. Chapter 6 reviews the theory
under ly ing the  cont ingent  ranking approach, provides a crit ical summary of
its previous applications, considers appropriate measures of benefits, and sum-
mar izes  the  empir ica l  f indings f rom i ts  appl icat ion to  the  Monongahela River
basin. Chapter 7 presents the development of a generalized travel cost model
and describes its application to predict the recreation benefits of water quality
improvements  in  the  Monongahela River. The development of the model treats
the empirical significance of model specification, site t ime costs, simultaneity
in  v is i t /s i te  t ime decis ions, and sta t is t ica l  b iases in  i ts  predic ted va lues .
Chapter 8 compares the alternative approaches for estimating recreation and
related benefits, in light not only of previous comparison attempts but also of
a priori  expectations. In addition, Chapter 8 also describes paired compari-
sons of the contingent valuation and travel cost approaches and of the contin-
gent valuation and contingent ranking approaches using multivariate regression
techniques.
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CHAPTER 2

A BRIEF REVIEW OF THE CONCEPTUAL BASIS FOR THE
BENEFIT ESTIMATION APPROACHES

2 . 1  I N T R O D U C T I O N

An ideal comparison of benefit  estimation approaches would begin with a
detailed theoretical appraisal of each approach, showing how each is derived
from a common conceptual framework. However, th is  k ind of  appra isa l  is
beyond the scope of this project. Instead, this chapter highlights the assump-
tions, information, and types of benefits measured by each of three approaches
and compares these features on general,  rather than on common, theoretical
grounds.

The definition of economic benefits based on theoretical welfare economics
has closely followed the model of consumer behavior, which suggests that indi-
viduals can acquire uti l i ty only through consuming goods or services. This
framework leads to definit ions of economic benefits best suited for describing
user benefits associated with improvements in environmental quality.  However,
s ince  the  work  of  Krutilla [1967] ,  nonuser ,  or  in t r ins ic ,  benef i ts  have been
increasingly recognized as playing an important role in the aggregate values
for certain environmental resources.

Intrinsic benefits are generally viewed as arising from two sources. The
first source suggests that an individual can realize uti l i ty without direct con-
sumption of a good or service. Rather,  other motives can be satisfied with
a l locat ion  pat terns  for  cer ta in  resources, and these motives --” stewardship”
and “vicarious consumption” in Freeman’s [1981] terms--can lead to utility,
therefore  prov id ing nonuser  benef i ts . An alternate view can be derived by
redefining the act of consumption to admit what might be considered indirect
use of the services of an environmental amenity.

The second source of intrinsic benefits is derived by relaxing one - of the
assumptions underlying conventional consumer behavior models. The simplest
treatment of the conditions for eff icient resource al location assumes that al l
goods and serv ices- - whether  they  provide  posi t ive  increments  to  ut i l i ty  or
decrease it--are available with certainty. Of course, this is not the case in
the real world. Indeed, in some circumstances--e. g. , the degree of reversi-
bil ity in water quality conditions --uncertainty may well  be the most important
element of the public policy problem. In these cases, therefore, consumer
behavior models must be amended to reflect how households react to uncer-
tainty and whether they would be wil l ing to pay for action that would reduce
i t .
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A second relevant feature of the definitions of economic benefits presum-
ably arises from the early focus on goods or services exchanged in private
markets. These definitions developed measures of benefits for price changes.
Since environmental policy has dealt mostly with quantity (or quality) changes
in  serv ices  prov ided outs ide  of  pr ivate  markets ,  these measures  must  be
adapted to meet policy needs.

The purpose of this chapter is to briefly review the theoretical concepts
generally used in measuring economic benefits, Specifically, Section 2.2 deals
with the theoretical basis of benefit  measurement based on the concept of an
individual’s will ingness to  pay  and descr ibes  a l ternat ive  ways to  measure
changes in consumer welfare. Section 2.3 outlines the framework for compar-
ing different benefit estimation approaches--an adaptation of the Smith-Krutilla
[1982]  f ramework  for  c lass i fy ing the  d i f ferent  approaches and summar iz ing
their conceptual bases. Section 2.4 describes the welfare measurement bases
underlying the two benefit  estimation approaches compared in this study --
travel cost and contingent valuation ( including the contingent ranking format).
Finally, Section 2.5 prvides a brief summary.

2.2 A BRIEF REVIEW OF THE CONVENTIONAL THEORY OF BENEFITS
MEASUREMENT

The primary emphasis for this study of recreation and related benefits of
water quality improvements focuses on the measurement of benefits that accrue
to individual households. Fortunately, the theory of consumer behavior pro-
vides a framework for measuring these benefits. This section briefly reviews
this framework to set the stage for the comparison of approaches that follows.

The first guidepost for the definition and measurement of economic bene-
fits that the theory of consumer behavior provides is the individual demand
function, shown in Figure 2-1. This function describes for any good, X, the
maximum amount an individual would be willing to pay for each quantity of X.
The downward slope of the curve indicates that individuals are wil l ing to buy
more  of  X  a t  lower  pr ices  than they  are  a t  h igher  pr ices . The simple two-
dimensional diagram in Figure 2-1 assumes all  other factors that might influ-
ence demand -- income, the prices of related goods, etc. --do not change. Thus,
according to  the  demand funct ion,  i f  the  market  leads to  a  pr ice  of  Po, the
individual will purchase Q. of X and make a total expenditure equal to POAQOO.
Since the demand curve measures the individual’s maximum willingness to pay
for  each leve l  o f  consumpt ion, the  tota l  wi l l ingness to  pay for  Q.  can be
d e r i v e d - - t o t a l  e x p e n d i t u r e s  plus the triangle P0PiA. This  d i f ference between

the amount they are wil l ing to pay and what individuals actually pay with a
constant price per unit  is defined as the consumer surplus--the conventional
dollar measure of the satisfaction individuals derive from consuming a good or
service, exclusive of what they pay for it.

As a dollar measure of individual welfare, however, consumer surplus is
not ideal. The most direct way of understanding its limitations is to consider

2 - 2



Price
($/unit) t

Quantity/time

Figure 2-1. The demand function and the consumer surplus welfare measure,

the measurements underlying a conventional demand function. An individual’s
demand function describes the maximum an individual with a given nominal
income would be wil l ing to pay for each level of consumption of a particular
good . Specifically,  i f  the price paid changes, it will affect not only what the
individual can purchase of this good, but also the purchases of all other com-
modities through its effect on the remaining disposable income. Thus,  move-
ment along a conventional demand function affects the level of satisfaction an
individual wil l  be able to achieve with a given income. For example, suppose
the price of hypothetical good X declines to P1. The individual can purchase
the same quantity of X at its new price as indicated in Figure 2-1 by the area
OP1BQ0 and have income remaining, as given by P1P0AB, to purchase more X
or more of other goods and services. The movement to a consumption level of
OQ1 describes the increased selection of X under the new price. This change
leads to a higher uti l i ty level because more goods and services can be con-
sumed with the same income. For consumer surplus to provide an “ideal”
dollar measure of individual well-being, however, the conversion between dol-
lars  and indiv idual  u t i l i ty  leve ls  must  be  constant  for  every  point  on the
demand curve. According to this example, then , each point on a conventional
demand function in principle corresponds to a different level of uti l i ty.  Thus,
no single conversion factor links consumer surplus and utility.

In his seminal work on consumer demand theory, Hicks [1943] noted that
an ideal measure would require that utility be held constant at all points along
the  demand curve . As  a  pract ica l  mat ter ,  however ,  the  d i f ference between
the area under such an ideal,  Hicksian-based demand curve and that under a
conventional demand curve depends on the size of the income effects accom-
p a n y i n g  t h e  p r i c e  c h a n g e s associated wi th  movements  a long the  ord inary
demand curve. As suggested earlier,  price reductions lead to more dispos-
able income. To judge the association between the two measures of welfare
change, all  aspects of the choice process that affect the size of the change in
disposable income must be considered. For example, if  the price change for
X is small and the share of the budget spent on the good X is also small, the
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change in disposable income is l ikely to be small .  Thus, l i tt le difference will
ex is t  between the  ord inary  measure  of  consumer  surp lus  and the  measure
d e r i v e d  f r o m  H i c k s ’ idea l ized demand curve . However, the same outcome
arises either if  income has l itt Ie effect on the demand for X or if  an individ-
ual’s preferences are such that the demand responsiveness to income is equal
for all goods (i. e., unitary income elasticities of demand).

Of  course , each of  the  condi t ions descr ibed above is  a  specia l  case .
When ordinary demand functions are used to measure the benefits of an action
in practical applications, the factors influencing the demand function’s relation-
ship to an ideal dollar measure of welfare change must be identif ied.  Fortu-
nately, Willig [1976] and Randall and Stoll [1980] have derived such guidelines
for  cases involv ing pr ice  and quant i ty  changes,  respect ive ly .  To  understand
these guidelines, the possible theoretical measures of individual welfare change
must first be defined in more precise terms.

Hicks’ [1943] theoretical analysis of measures of welfare change provides
the basis for developing a set of r igorous measures and, with them, the error
bounds for  ord inary  consumer  surplus. The four Hicksian welfare measures
for a price decrease are summarized below:

. Compensating variation (CV) is the amount of compensation that
must be taken from an individual to leave him at the same level
of satisfaction as before the change.

● Equiva lent  var ia t ion (EV)  is  the  amount  of  compensat ion that
must be given to an individual,  in the absence of the change,
to enable him to realize the same level of satisfaction he would
have with the price change.

. Compensating  surplus (CS) is the amount of compensation that
must be taken from an individual, leaving him just as well off
as before the change if he were constrain-cd to buy at the new
price the quantity of the commodity he would buy in the absence
of compensation.

● Equivalent Surplus (ES) is the amount of compensation that must
be given to an individual , in the absence of the change, to make
him as well off as he would be with the change if he were con-
strained to buy at the old price the quantity of the commodity
he would actually buy with the new price in the absence of com-
pensation.

As a simplified comparison, Figure 2-2 highlights the essential differences
between the Hicksian variation measures and the ordinary consumer surplus
measures  when the  pr ice  of  a  good decreases . The two Hicks ian demand
c u r v e s  holding ut i l i ty  constant  (a t  leve ls  U0 and U1 w i t h  U1 > U0) a r e  s h o w n
a s  H(U0) and H(U 1), the prechange a n d  p o s t c h a n g e  Ievels of utility, respec-
t i v e l y . The ord inary  demand curve --also known as the Marshallian d e m a n d
curve -- is shown as D, where income, and not uti l i ty,  is held constant. The

2 - 4



Qumltity

H(U1)
NOTE: D - ordinary dommd curve

H(IJO), H(U1) - Hidcsian dmand  ww.s

Figure 2-2. A comparison of alternative welfare measures.

compensating variation measure, labeled as area a, uses the original level of
uti l i ty as its reference point and indicates the amount of compensation that
must be taken from an individual to leave him at the original level of uti l i ty
when the  pr ice  changes f rom P.  to  P I . The equivalent variation measure is
represented by  area  a+b+c. I t  measures the change in income equivalent to
the change in prices and thereby permits an individual to realize the new level
of  ut i l i ty  wi th  o ld  pr ice  Po. The change in ordinary consumer surplus is the
area under the ordinary demand curve, D, between P. and PI. In Figure 2-2
it is shown as areas a+b.

The concepts of compensating surplus and equivalent surplus were origi-
nally defined as measures of the welfare change resulting from a price change,
given that the quantity of the good whose price has changed is not allowed to
adjust. However, i t  is also possible to interpret these concepts as measures
of the welfare change associated with a quantity change (see Randall and Stoll
[1980] ) .  Just,  Hueth, and Schmitz [1982] have recently offered a diagrammat-
ic i l lustration of compensating and equivalent surplus in a format similar to
that used above to describe compensating and equivalent variation. However,
in the present example, the price is assumed constant at some arbitrarily low
value  (e f fect ive ly  zero  for  F igure  2 -3 ) ,  and D is  in terpreted as  an  ord inary
demand curve (i .  e. ,  as if  the quantit ies consumed could be realized only at
the corresponding prices and not the constant price).  In Figure 2-3 a change
in the quantity of the good available from Q. to Q 1 l e a d s  t o  a  c o m p e n s a t i n g
surplus of c+f and an equivalent surplus of a+e+c+d+f+g. The ordinary con-
sumer surplus- is c+d+f+g,, which is d+g  more than the compensating surplus
measure and a+e less than the equivalent surplus.
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Nota:  Ordinary consumer turplus  - c + d + f + g
Compmmting  wrplus  = c + f
Equivalent surplus = a + e + d + c + f + g

Figure 2-3. Surplus measures for a change in quantity.

Table 2-1 relates the welfare measures under different conditions of wil l -
ingness to  pay /accept , showing qui te  c lear ly  that  no one unique measure
exists. Rather, the appropriate measure is determined by the particular situ-
ation. Table  2 -1  re inforces  th is  point  by  present ing the  types of  wel fare
measure in relation to different situations. For a price decrease, for example,
the following relationship holds between the alternative welfare measures:

ES > EV > CV > CS .

For a quant i ty increase, the equivalent surplus measure wil l  be greater than
the compensating surplus measure. The primary reason for the differences be-
tween welfare measures is that the equivalent surplus and equivalent variation
are not bounded by’ an individual’s income constraint, while the compensating
variation and compensating surplus measures are. It should also be noted that
the measures are symmetrical and that, for a price increase or quantity de-
crease, the relationship between the measures is exactly the reverse.

It  is important to recognize that the compensating and equivalent meas-
ures of welfare changes differ because they imply a different assignment of
property rights to the individual and therefore are based on different corres-
ponding frames of reference. For example, with a price decrease, the compen-
sating variation measure takes the initial price set as an individual’s frame of
reference and asks, in effect, “What is the maximum amount he would be will-
ing to pay to have access to the lower prices?” By contrast,  equivalent varia-
t ion takes the new, lower price set as an individual’s frame of reference and
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Table 2-1. Alternative Welfare Measures and Types of Consumer
Surplus Measures for Contingent Valuation Studies

Price Price Quant i ty Quantity
decrease increase increase decrease

WT P CV; CS EV; ES CS ES

WTA EV; ES CV; CS ES C S

NOTE:

CS is the amount of compensation that must be taken from an individual,
leaving him just as well off as before the change if he were constrained
to buy at the new price the quantity of the commodity he would buy in
the absence of compensation.

CV is the amount of compensation that must be taken from an individual
to leave him at the same level of satisfaction as before the change.

ES is the amount of compensation that must be given to an individual,  in
the absence of the change, to make him as well off as he would be with
the change if  he were constrained to buy at the old price the quantity
of the commodity he would buy in the absence of compensation.

EV is the amount of compensation that must be given to an individual,  in
the absence of the change, to enable him to realize the same level of
satisfaction he would have with the price change.

WTA is the amount of money that would have to be paid to an individual to
forego the change and leave him as well off as if the change occurred.

WTP is the amount of money an individual will pay to obtain the change and
still be as well off as before.

describes the minimum amount an individual would be willing to accept to relin-
quish his right to the lower price. These measures bound the range of dollar
values for the welfare changes because they describe the results obtained from
the perspectives of the init ial  uti l i ty level and the final uti l i ty level.  Conse-
q u e n t l y ,  Willig [1976]  uses  th is  feature  to  establ ish  condi t ions under  which
conventional consumer surplus would approximate “ideal” measures for the wel-
fare  change associa ted  wi th  a  pr ice  change. Moreover, Randal l  and Stoll
[1980] follow essentially the same logic to gauge the relationship between ordi-
nary consumer surplus measures for a quantity change and the corresponding
compensating and equivalent surplus measures.

Equations (2.1) and (2.2) provide the basis for the Willig bounds for the
difference between the ordinary consumer surplus measure and the equivalent
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variation and compensating variation measures of a change in welfare due to a
price change: *

C v - OCS  ~ IOCSI N
IOCSI - 2 M ,

OCS - EV ~ !OCSI N ,
IOCSI  - 2 M

( 2 . 1 )

( 2 . 2 )

where

OCS = ordinary consumer surplus measure of welfare change

N = income elasticity of demand = 4/y
Q

M = initial level of income.

These relationships can be evaluated at different values for
ticity o f  d e m a n d  o v e r  t h e  r e g i o n  f o r  t h e  price change a n d

the income elas-
thereby provide

bounds for the magnitude of the discrepancy between ‘ordinary consumer sur-
plus and the equivalent and compensating variation welfare measures. Equa-
t i o n s  ( 2 . 1 )  a n d  ( 2 . 2 )  a s s u m e  t h a t  t h e  i n c o m e  e l a s t i c i t y  o f  d e m a n d  ( N )  i s
approximately constant over the region for the price change (see Willig [1976],
pp. 592-593, for a discussion). If this assumption is relaxed, the bounds can
be stated as inequalit ies for the percentage difference between ordinary con-
sumer  surp lus  and the  corresponding measures of  wel fare ,  as  in  Equat ions
(2 .3 )  and (2 .4 ) :

IOCSI  ‘s ~ cv - OCS  ~ Iocst ‘L ,

2M - IOCSI - 2 M
( 2 . 3 )

( 2 . 4 )

where

‘ s
= the smallest value of the income elasticity of demand over the region

for the price change

*lt is important to note that the direction of the price change affects the
sign of ordinary consumer surplus, compensating variation, and equivalent
var ia t ion and,  thus,  the  in terpretat ion of  Equat ions (2 .1 )  through (2 .4 ) .  Th is
formulation “adopts Willig’ss convention that ordinary consumer surplus is posi-
t ive for a price increase and negative for a price decrease so that i t  corre-
sponds to the interpretation of compensating variation or equivalent variation.

~

See  Willig [1976],  p.  589.



‘ L
= the largest value of the income elasticity of demand over the region

for the price change.

The Willig approximation is reasonable if  the value of -$%&. S ~.~~ If this

value i s  g r e a t e r  t h a n  0 . 0 5 , Willig h a s  p r o v i d e d  a  t a b l e  o f  e r r o r  b o u n d s
based on the relationships used to derive these approximate bounds. *

2 . 3  A  F R A M E W O R K  FOR COMPARING A L T E R N A T I V E  B E N E F I T
MEASUREMENT APPROACHES

Comparing alternative approaches for estimating the recreation and related
benefits of water qual i ty  improvements  a t  f i rs t  seems formidable  because of
the wide range of consumer behavior outcomes described by each. However,
despite this diversity,  al l  approaches adhere to a consistent general model of
consumer behavior: individuals al locate their monetary and time resources to
maximize their utility subject to budget and time constraints. As noted at the
outset,  a complete comparison of the methods could derive each method from
this common conceptual basis. However, this section simply provides a taxo-
nomic f ramework  that  eases the  compar ison of  approaches by  drawing c lear
distinctions between the assumptions underlying each.

Figure 2-4 presents the Smith-Krutilla [1982]  f ramework  for  c lass i fy ing
the alternative approaches for measuring the recreation and related benefits
of  water  qual i ty  improvements . This framework considers Iinkages between
changes in water quality and observable actions of economic agents that affect
the information available for measuring water quality benefits. In  par t icu lar ,
Smith and Krutilla suggest that all approaches for measuring the benefits of a
change in  an envi ronmenta l  resource can be  c lass i f ied  as  involv ing e i ther
physical or behavioral assumptions.

The category associated with physical assumptions in this framework main-
tains that the association between the environmental service of interest ( i .e.  ,
water quality) and the observable activit ies (or changes in goods or services)
i s  a  p u r e l y physical relationship. The responses are  determined by  e i ther
engineering or technological relationships. Thus, the evaluation of water qual-
i t y  c h a n g e s  i n  s u c h  a  f r a m e w o r k  m u s t  b e g i n  b y  i d e n t i f y i n g  t h e  a c t i v i t i e s
affected by water quality. Analysis must then focus on measuring the techni-
cal relationships, sometimes referred to as damage functions, assumed to exist
between water quality and each activity. Because water quality improvements
can be  associated wi th  the  support  o f  gamef ish,  swimming,  and the  use of
water for human consumption, the physical approach seeks to specify the tech-
nical l inkages between water quality levels and permitted amounts of recrea-
t i o n  f i s h i n g , swimming,  and water  consumpt ion. A n o t h e r  e x a m p l e  o f  t h e

* T w o  e x c e l l e n t  d i s c u s s i o n s  o f  t h e  p r a c t i c a l  i m p l i c a t i o n s  o f  t h e  Willig
bounds for benefit  measurement are available in Freeman [1979a],  pp. 47-50,
and in Just,  Hueth, and Schmitz [1982],  pp. 97-103.
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Figure 2-4. Smith-Krutilla  framework for classifying the measurement bases and
approaches of economic benefits resulting from improved water quality.

physica l  approach to evaluating the effects (and, ult imately, the benefits) of
a water quality change can be found in the dose-response models used to eval-
uate  the  hea l th  r isks  associa ted wi th  cer ta in  forms of  water  pol lu t ion  (see
Page,  Harr is , a n d  Bruser [ 1 9 8 1 ]  f o r  a  r e v i e w  o f  t h e s e  m o d e l s ) .  A l t h o u g h
these models ignore economic behavior and postulate that the relationships
involved can be treated independently of the motivations of economic agents,
they may well provide reasonable approximations of the actual effects on water
quality for certain classes of impacts. However, these models are unlikely to
be adequate when economic agents can adjust their behavior in response to
the water quality changes and, as a result , are not considered in this study.

The behavioral category of valuation methodologies in the Smith-Krutilla
framework relies on the observed responses of economic agents and on a model
describing their motivations to estimate the values (or economic benefits) asso-
c ia ted wi th  a  change in  a  nonmarketed good or  serv ice . Within this class,
direct or indirect links identify three classes of assumptions that can be used
to  develop measures of  indiv idual  wi l l ingness to  pay. T h e  f i r s t  t y p e  o f
assumption used -within the indirect behavioral framework requires restrictions
on the nature-of the individual’s utility function and is usually associated with
Maler’s [1974] weak complementari ly. This type of assumption maintains that
an indiv idual ’s  ut i l i ty  funct ion is such that there is a specific - a s s o c i a t i o n
between the nonmarketed good (or service) and some marketed commodity such
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that the marginal utility of an increment to the consumption of the nonmarketed
good is zero when the individual is not consuming some positive amount of the
associated, marketed commodity. This  assumpt ion mainta ins  that  a  type of
"jointness" exists in the formation of the individual’s utility, which, in turn,
constrains the feasible responses to Price changes for the marketed good (or
changes in the availability of the nonmarketed good). Thus, the selection of
the two goods is joint, and market  t ransact ions for  one good can be  used to
determine demand for the other. Of course, this approach depends upon the
plausibil i ty of the restriction on an individual’s uti l i ty function. Researchers
have used this restriction to justify both hedonic property value and travel
cost studies.

Smith and Krutilla [1982] argue that the weak complementarily behavioral
restriction is no t  necessary for these approaches and that the observed tech-
nical associations between marketed and nonmarketed goods are responsible
for the abi lity to  use  these  methods to  measure  benef i ts  o f  changes in  a
nonmarketed good. In the case of the technical assumptions, the availabil i ty
of the nonmarketed service is tied to some marketed good by the nature of its
natural delivery system, making the linkage an observable phenomenon rather
t h a n  a  f e a t u r e  o f  a n  i n d i v i d u a l ’ s  p r e f e r e n c e s . For  example ,  water -based
outdoor  recreat ion is  under taken us ing the  serv ices  of  recreat ion s i tes  on
rivers or lakes. Each recreationist is interested in the water qualities only at
the  s i tes  considered for  h is  recreat ion use. By  se lect ing  a  s i te  for  these
activit ies, an individual is also selecting a water quality,  because the two are
“technically l inked” or  jo int ly  suppl ied. T h u s , where  there  is  a  range of
choice (i .  e. , severa l  d i f ferent  combinat ions of  recreat ion s i tes  and water
qual i ty ) ,  how an indiv idual  va lues the  nonmarketed good or  serv ice  can be
seen through his observable actions, including such decisions as the selection
of a residential  location or visits to specif ic recreation facil i t ies (see Rosen
[1974] and Freeman [1979c]). This study specifically considers the travel cost
method, which uses this technical association as its basis for measuring water
quality benefits.

The last  case  of  behaviora l  approaches to  benef i t  est imat ion involves
direct linkages between water quality and an individual’s actions. The assump-
tions made to ensure these l inkages are labeled institutional,  a designation
somewhat more diff icult  to understand than previous descriptions because it
encompasses the  cont ingent  va luat ion and cont ingent  ranking methods for
measuring an individual’s valuation of environmental amenities. Specifically,
the institutional assumptions arise because the analyst assumes that individual
responses to hyp othetical decisions (or transactions) are completely comparable
to individual responses revealed in actual transactions. The term institutional
is used for this class because the organized markets in which goods and serv-
ices are exchanged are institutions that provide the information on individuals’
marginal valuations of the commodity involved. Wi th  the  survey  approach,
the interviewer poses the survey questions to construct an equivalent institu-
t ional mechanism in the form of a hypothetical market. Both the contingent
v a l u a t i o n  a n d- the contingent ranking methods wil l  be considered under this
approach.
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2.4 THE NATURE OF THE BENEFITS MEASURED IN THE ALTERNATIVE
APPROACHES

This section highlights the nature of the benefits measured in the travel
cost and contingent valuation approaches.

2 .4 .1  Trave l  Cost  Ap preach

The travel cost approach measures the change in ordinary consumer sur-
plus for a water quality improvement, represented for an individual incurring
t r a v e l  c o s t s  p e r  t r i p  o f  OPI b y  a r e a  A B C D  i n  F i g u r e  2 - 5 . To empirically
develop the  ord inary  consumer  surp lus  est imate ,  the  t rave l  cost  approach
assumes both that travel to a recreation site reveals a respondent’s reservation
price for that site’s services and that water quality is jointly supplied along
wi th  the  other  s i te  a t t r ibutes . I f  o ther  var iab les  are  he ld  constant ,  and i f
sites are placed on a common measurement scale, * area ABCD can be measured
by observ ing indiv iduals ’ site selections across sites with varying levels of
w a t e r  q u a l i t y , thus  revea l ing  the  e f fect  o f  water  qual i ty  on s i te  demand.
Therefore, while both Freeman [1979b] and Feenberg and Mil ls [1980] maintain
that conventional travel cost models cannot measure benefits associated with
water quality change, ? the generalized travel cost model developed for this

Travel costs
($/ox) I

PI

o B c Qx/t (visits/year)

Figure 2-5. Travel cost demand function with water quality improvement.

*The rationale
in Section 7.3.

~Their models
quality change.

for this measurement approach is presented in more detail

do not gauge the demand change that accompanies a water
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study (see Cha  pter 7) uses the responses of individuals at different locations
to both travel cost and water quality levels to  in fer  benef i ts  o f  water  qual i ty
changes. The information provided by these responses allows the change from
D(WQ1) to D(WQ2) i n  F i g u r e  2 - 5  t o  b e  d i s t i n g u i s h e d  ( w h e r e  WQ1 a n d  W Q2

represent  d i f ferent  levels of water quality, with WQ2 > WQ1).

2 .4 .2  Cont ingent  Va luat ion Ap preach

The contingent valuation approach directly measures an individual’s wil l-
ingness to pay for water quality in an institutional arrangement that approx-
imates the market for water quality. Unlike the travel cost approach, contin-
gent valuation does not require observations of individuals’ decisions on use
of recreation sites with given “implicit” service prices, but i t  does assume an
individual’s response in the hypothetical market is the same as it would be in
a real market. That is,  respondents are assumed not to behave strategically,
not to give unrealistic responses, and not  to  be  in f luenced by  the  survey
quest ionnai re  or  the  in terv iewer  who adminis ters  the  survey quest ionnai re .
Furthermore, the  cont ingent  va luat ion approach imposes an inst i tu t ion that
leads to a hypothetical change in an individual’s budget constraint by requir-
i n g  t h a t  t h e  i n d i v i d u a l  “ p a y ” for  the  speci f ied  water  qual i ty  improvement .
Thus, the new budget constraint for the uti l i ty maximization process includes
both the prices and quantities of market goods and the hypothetical price and
defined quantity of water quality.

The institutional design underlying contingent valuation surveys requires
that ownership of the property rights for water quality at the recreation site
be determined in the specification of the question, thus affecting the appro-
pr ia te  measure  of  consumer  wel fare . Specifically, consumer  ownership  of
property rights would indicate a wil l ingness-to-accept measure as the appro-
priate valuation concept, and industry ownership would dictate a willingness-
to-pay  measure . A l t h o u g h  c u r r e n t l y  b o a t a b l e  t h r o u g h o u t ,  t h e  Monongahela
River - - the  s i te  used for  th is  s tudy (see  Chapter  3 ) - -suppor ts  swimming and
f ishing only  upr iver  f rom Pi t tsburgh, and proper ty  r ights  are  in  a  s ta te  o f
f l u x  w i t h  c o n s i d e r a b l e  c o n f u s i o n  o v e r  o w n e r s h i p  ( s e e  F e e n b u r g  a n d  M i l l s
[1980] ) . Thus, a reasonable al location for this study’s survey of Pittsburgh
residents is that consumers own the rights to beatable water (which suggests
an equivalent surplus measure),  while no one yet owns the rights to f ishable,
swimmable water along the entire river (which indicates a compensating surplus
measure).

Whi le  us ing a  wi l l ingness- to-accept  measure  for  mainta in ing a  boatable
water quality level and a wil l ingness-to-pay measure for the value of moving
to f ishable and swimmable levels is consistent with current Monongahela prop-
e r t y  r i g h t s , wil l ingness-to-accept measures have proven diff icult  in hypothe-
tical market experiments, thus creating serious problems in the development
of  a  workable  survey methodology. For  example ,  respondents  have e i ther
re fused to  answer,, given infinite bids, or refused to accept any compensation
f o r  r e d u c t i o n s  i n  e n v i r o n m e n t a l  q u a l i t y  [Schulze, d’Arge, and Brookshire
[1981] and Bishop and Heberlein, 1979]. To cope wi th  th is  problem,  th is
s t u d y  e m p l o y s  a  w i l l i n g n e s s - t o - p a y  ( e q u i v a l e n t  s u r p l u s )  m e a s u r e  f o r  t h e
decrease from boatable water quality and a compensating surplus measure for
improvements from the same level.

2 -13



2 . 4 . 3  C o n t i n e n t  R a n k i n g  A p p r o a c h

Like the other contingent valuation formats , contingent ranking relies on ~
individuals’ responses in a hypothetical market situation. However, instead of
requiring an individual to respond with the maximum will ingness to pay for a
water quality improvement ,  cont ingent
outcomes --consisting of a hypothetical
water  qual i ty - - f rom most  prefer red  to
under ly ing cont ingent  ranking is  that
to the hypothetical market when both
maximization framework underlying the

ranking requires  that  indiv iduals  rank
payment and a corresponding level of ‘

least preferred. The implicit argument
an individual is better able to respond
outcomes are specified. In the utility “
contingent ranking approach, an indi-

vidual ranks the alternatives based on their implications for his ability to max-
imize utility with a given income, the prices of other goods, and the proposed
combination of payment and water quality. Analytically, this choice can be
described by comparisons of the indirect utility functions arising from each of
these sets of decisions. An appropriate compensating surplus measure can
then be derived from estimates of the indirect utility function.

2 .5  Summary

Partly because they are al l  based
util i ty maximization, t h e  t r a v e l  c o s t ,
r a n k i n g  approaches can each develop

on the common standard of constrained
contingent valuation, and cont ingent

measurements of changes in consumer
welfare. The travel cost approach measures the change in ordinary consumer
surplus, the contingent valuation approach measures equivalent and compensat-
ing surpluses, and the contingent ranking format yields a compensating sur-
plus welfare measure. * The relationship between each of these methods’ meas-
ures of the welfare changes associated with water quality changes is consid-
ered in the comparison analysis reported in Chapter 8.

* I t  should be noted that,  for the contingent valuation approaches, ques-
t i o n s  h a v e  b e e n  formulated to include both user and nonuser values. Strictly ~
s p e a k i n g ,  b o t h  a p p r o a c h e s  measuree the option price, but the contingent valua-
tion approach permits the user value component to be identified.
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CHAPTER 3

SURVEY DESIGN

3 . 1  I N T R O D U C T I O N

Est imat ing the recreation and related benefits of water quality improve-
ment  wi th  the  cont ingent  va luat ion approach requi res  an in tegrated survey
design. This chapter describes the survey design for the case study of the
Monongahela River. Specifically, Sect ion 3 .2  descr ibes  the  genera l  back-
g r o u n d  o f  t h e  Monongahela R i v e r  b a s i n  a r e a , Sect ion 3 .3  h ighl ights  the
sampl ing p lan for  the  pro ject , and Sect ion 3 .4 ,  a  d iscussion of  the  survey
plan,  concludes the  chapter  wi th  deta i led  in format ion on the  survey f ie ld
procedure.

3.2 GENERAL DESCRIPTION OF THE MONONGAHELA RIVER BASIN

This section describes the Monongahela River basin, providing a general
description of r iver geography, r iver uses, r iver-related recreation activit ies,
and a socioeconomic profile.

3 . 2 . 1  G e o g r a p h y

F o r m e d  b y  t h e  c o n f l u e n c e  o f  t h e  W e s t  F o r k  a n d  T y g a r t  R i v e r s  n e a r
Fairmont, West Virginia, the Monongahela River drains an area of 7,386 square
miles in southwest Pennsylvania, n o r t h e r n  W e s t  V i r g i n i a , and nor thwest
Maryland. (See  F igure  3 -1  for  a  map of  the  area .  )  I t  f lows nor ther ly  128
m i l e s  t o  P i t t s b u r g h , w h e r e  i t  f o r m s  t h e  O h i o  R i v e r  h e a d w a t e r s  w i t h  t h e
Allegheny River,  and has two major tr ibutaries, the Youghiogheny and Cheat
Rivers. All 128 miles of the Monongahela are navigable year round by motor-
ized commercial traffic.

Characterized by steep banks and rugged terrain,  the Monongahela River
basin  l ies  in  f ive  Pennsylvania  Count ies  (Al legheny,  Greene,  Fayet te ,  West-
moreland, and Washington)  and two West  V i rg in ia  count ies  (Monongalia and
Marion ) i n  t h e  A p p a l a c h i a n  P l a t e a u a n d  the A l l e g h e n y  M o u n t a i n s . T h e
Monongahela basin currently supports four major reservoirs:

. D e e p  C r e e k  R e s e r v o i r - - A  p r i v a t e l y  o w n e d  M a r y l a n d  f a c i l i t y
o p e r a t e d  o n  a  Youghiogheny R i v e r  t r i b u t a r y  t o  g e n e r a t e  5 1
megawatts of electric power.

. Lake Lynn Reservoir--A privately owned West Virginia facil i ty
operated on the Cheat River to produce 19 megawatts of electric
power.
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Figure 3-1. Map of Monongahela River and other area recreation sites.

. Tygar t  R iver  Reservoi r - -A  fac i l i ty  operated by  the  U.S .  Army
Corps of  Engineers  to  provide  f lood contro l ,  recreat ion,  and
low flow augmentation. This  reservoi r  prov ides most  of  the
Monongahela’s a u g m e n t e d  f l o w ,  a  m i n i m u m  o f  3 4 0  c f s  i n  t h e
upper  r iver .

. Youghiogheny River Reservoir--A facil i ty operated by the U.S.
Army Corps of Engineers to provide a minimum flow of 200 cfs
for the Monongahela River.

Comprising nearly 30 percent of the river basin’s seven-county area, the
following urban areas and boroughs (listed below with 1970 census population)
line the Monongahela’s banks:

Pittsburgh
McKeesport
Clairten
Duquesne
Monessen
Monongahela
Morgantown
Fairmont

520,117
37,977
15,051
11,410
17,216

7,113
29,431
26,093

Donora
Charleroi
Brownsville
Braddock
Glassport
Munhall
Port Vue
West Miff in

8,825
6,723
4,856
8,795
7,450

16,574
5,862

28,070
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3 . 2 . 2  U s e s

As part of the Mississippi River Waterway System, the Monongahela has a
9 - f o o t - d e e p  n a v i g a t i o n  channel f rom Pi t tsburgh to  Fairmont to  support  both
commercia l  and recreat ion r iver  t ra f f ic . This  navigat ion channel  ranges in
w i d t h  f r o m  a  m i n i m u m  o f  250 feet to nearly full r i v e r  w i d t h  a t  t h e  r i v e r ’ s
mouth and is  current ly  mainta ined by  a  ser ies  of  n ine  lock  and dam struc-
tu res. The  heav iest  barge  t ra f f ic  occurs  a t  St ructures  2  and 3 .  Use  of  the
locks and dams for generating hydroelectric power is currently under consid-
eration and would provide an estimated total capacity of 96.2 megawatts.  To
support  r iver  t ra f f ic , the Monongahela’s banks have a boat dock concentration
approaching one dock per mile. However, these docks --which numbered 147
in 1979--are mostly single-purpose, single-user facilities.

Industr ia l  act iv i ty  a long the  Monongahela i s  d o m i n a t e d  b y  t h e  p r i m a r y
metals industry, which accounts for over 31 percent of the area’s total manu-
facturing employment, including 29 percent of all Pennsylvania’s steel industry
employment. A l s o  i m p o r t a n t  w i t h  r e s p e c t  t o  i n d u s t r i a l  a c t i v i t y  a l o n g  t h e
Monongahela are  s igni f icant  amounts  of  natura l  resources,  inc luding o i l  and
gas,  l imestone,  sandstone,  sand and gravel ,  and coal .
are  est imated at  approximate ly  23  b i l l ion  tons, a n d  t h e
region a l o n e  a c c o u n t e d  f o r  2 4  p e r c e n t  o f  t o t a l  1 9 7 7
Pennsylvania and West Virginia. Underground mining in
7 8  p e r c e n t  o f  t h i s  t o t a l , wi th  s t r ip  mining operat ions
remainder.

3 .2 .3  Recreat ion

Area coal reserves
Monongahela R i v e r

coal  product ion in
the area produced

account ing for  the

Because it essentially is a series of large pools--ranging from 400 to 1,741
s u r f a c e  a c r e s - - c r e a t e d  by its nine lock and dam structures, the Monongahela
of fers  substant ia l  opportuni t ies  for  recreat ion . I n fact, although the lower
20 river miles, subjected to  heavy industr ia l  and urban development ,  o f fer
l imited recreation opportunities, the remaining 108 miles have seen dramatic
increases in recreation usage over the last 10 years, partial ly because of im-
proved water  qual i ty . As a result of this increased recreation usage, numer-
ous public and private facil i t ies have been developed along the Monongahela,
ranging from single-lane boat launching ramps to boat club docks, commercial
marinas, and community parks.

The primary recreation activit ies along the river are power boating and
f ishing. Because power boating is more popular, many recreation facil it ies
h a v e  b e e n  c o n s t r u c t e d  p r i m a r i l y  t o  s e r v e  i t . P a r t i a l l y  a s  a  r e s u l t ,  t h e
Monongahela River comprises a substantial  portion of the water acreage avail-
able in the region for unlimited horsepower boating.

Although it is second to power boating in popularity, fishing occurs over
a greater number of water acres in the area when small lakes and streams are
considered. I n fact, f ish ing accounts  for  approximate ly  12  percent  o f  a l l
current  uses of  the  Monongahela . F i s h i n g  i n  t h e  r i v e r  i s  e n c o u r a g e d  b y
special programs in both Pennsylvania and West Virginia to stock warmwater
fish, and fish sampling has revealed the presence of up to 47 separate species,
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plus 3 hybrids. Of special interest,  the U.S. Environmental Protection Agency
( E P A )  a n d  t h e  P e n n s y l v a n i a  F i s h  C o m m i s s i o n ,  w h i c h  h a v e  m o n i t o r e d  f i s h
populat ion t rends in  the  Monongahela s ince  1967,  have repor ted a  dramat ic
increase over an I i-year period in species’ diversity and biomass, particularly
in the upper reach.

In  addi t ion to  power  boat ing and f ish ing,  the  Monongahela  a lso of fers
other recreation opportunities at several major facil i t ies, including two con-
structed by the U.S. Army Corps of Engineers at the Maxwell and Opekiska
pools;  the  Tenmi le  Creek Recreat ional  Area  (ad jacent  to  the  Maxwel l  Pool ) ,
which showed increased visitor days from 1972 to 1975; and the Prikett Bay
Recreat ional  Area  (a t  Opekiska  Pool ) , which has also experienced increased
vis i ta t ion  f rom 1972 to  1975. Recreat ion  act iv i t ies  of fered  by  these  s i tes
include picnicking, camping, boating, and swimming. Despite i ts length and
g e n e r a l  p o p u l a r i t y  f o r  r e c r e a t i o n , t h e  Monongahela n o w h e r e  o f f e r s  e i t h e r
campgrounds or State parks for potential  recreational ists, who are forced to
the  subst i tu te  s i tes  o f fered  by  the  Youghiogheny R i v e r  R e s e r v o i r  a n d  t h e
Al legheny River . Both  of  these  subst i tu tes  of fer  bet ter  water  qua l i ty  than
the Monongahela and, perhaps, more scenic settings for recreation.

3.2.4 Socioeconomic Profile

In 1977, population for the seven-county area of the Monongahela River
basin totaled 2,417,885, which results in an average population density of 518
persons per square mile. Although density is greatest along the river,  there
is a recent trend to move into other areas. However, population changes in
the basin vary according to State: several Pennsylvania counties have experi-
enced a noticeable population decrease in the period from 1960 to 1977, but
Monongalia County in West Virginia experienced a dramatic population increase
dur ing the  same per iod. In general, the basin has a greater percentage of
urban population than either the Pennsylvania or West Virginia State averages.

Per capita income within the basin is Iower than either the Pennsylvania
or  West  V i rg in ia  State  averages, and the  basin  in  fact  conta ins  a  h igher
percentage of persons l iving below the poverty level than does either State
generally. Not surprisingly, then, much of the basin’s housing stock is gen-
erally Considered substandard, and, in 1970, 70 percent of i t  was more than
25 years old.

The average education level,  which has steadily increased since 1950, is
higher in the basin than it  is in either Pennsylvania or West Virginia or in
the United States generally. However,  the difference between the basin and
the nation has almost disappeared, eroded by a steadily rising U.S. education
level. Another steadily eroding difference between the basin and the nation
as a whole is in the percentage of the workforce made up of craftsmen and
laborers. Speci f ica l ly ,  due pr imar i ly  to  the  area ’s  heavy concentrat ion of
pr imary  meta ls  and ext ract ion industry , the  basin  s t i l l  has  a  h igher  con-
centra t ion  of  b lue  col lar  workers  than does the
difference has greatly diminished during the last 20

nat ion genera l ly ,  but  th is
years.
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3.3  SAMPLING PLAN

The fo l lowing subsect ions descr ibe  the  sampl ing p lan implemented to
accompl ish  the  object ives  of  th is  s tudy. A  s ingle -s tage,  area  household
sampling design was used to contact approximately 384 sample households in a
four-county area of southwest Pennsylvania. Appendix A contains additional
details of the survey design, sample selection, and weight calculation.

3 .3 .1  Target  Populat ion

Five  count ies  compr ised the  sample  area  for  th is  s tudy (out l ined in
Figure 3-2): Allegeny, F a y e t t e ,  G r e e n e ,  W a s h i n g t o n ,  a n d  W e s t m o r e l a n d .
These counties were selected because they contain the reach of the Mononga-
hela River  wi th in  Pennsylvania . The random nature of the sample resulted in
no sample segments being chosen in Greene County. The target population
consisted of all households in this five-county area. Group quarters were not
included, and only  adul t  (persons 18  years  and o lder )  household  members
were  e l ig ib le  for  in terv iew. One adul t  was se lected for  the  in terv iew f rom
each household.
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Figure 3-2. Geographic location of survey area.
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3.3.2 Sample Selection and Survey Design

The design was a  s ingle-s tage,  s t ra t i f ied  c luster  sample .  The sampl ing
units (S US) were noncompact c l u s t e r s  o f  a p p r o x i m a t e l y  s e v e n  h o u s e h o l d s
each. T h e  c l u s t e r s  w e r e  d e v e l o p e d  b y  p a r t i t i o n i n g  a l l  t h e  b l o c k  g r o u p s
(BGs) and enumerat ion d is t r ic ts  (EDs) within the f ive-county area into non-
compact clusters. The c lusters  were  nonover lapping and,  when aggregated ,
completely accounted for all of the households in the five-county area.

The sampling units were stratif ied into three disjoint groups: (1) Pitts-
burgh,  (2 )  not  in  a  p lace , and (3 )  a  p lace  other  than P i t tsburgh.  F i f ty -one
c l u s t e r s  w i t h  a n  a v e r a g e  o f  7 . 7 8  s a m p l e  h o u s i n g  u n i t s  (SHUs) e a c h  w e r e
selected, yielding 397 SHUS. A roster  o f  a l l  adul ts  was compi led  for  each
SHU. One adult was randomly selected from each SHU for interview.

3.3.3 Sampling Weights

The probabil i ty structure used to select the SHUS and the adults within
each SHU a l lows ca lculat ion of  the  se lect ion probabi l i ty  for  each indiv idual
interviewed. The sampl ing weights , reciprocals of the probabil i ty of selec-
tion, w e r e  t h e n  c a l c u l a t e d .
selected SHUS (80.59 percent
for the nonresponse.

3 . 4  S U R V E Y  P L A N

T h i s  project required a

Because interviews were
response),  the sampling

deta i led  survey p lan  to

not obtained from all
weights were adjusted

enable the successful
completion of a full  range of survey tasks . The following subsections discuss
the ‘-procedures and methods developed to carry out these tasks. The major
field tasks were as follows:

. To design and per form a  l imi ted loca l  pretest  o f  the  survey
questionnaire.

● To retain f ield interviewers.

● To count and list households within the randomly selected area
segments .  (Two f ie ld  superv isors  and two in terv iewers  per -
formed this task. )

● To develop a f ield procedures manual and interviewer training
materials.

● To conduct a field interviewer training session.

● T o  a d m i n i s t e r  t h e  b e n e f i t s  i n s t r u m e n t  a t  r a n d o m l y  s e l e c t e d
--households within the area segments. (One questionnaire was

to  be  administered by  an in -person in terv iew at  each sample
household. The desired number of interviews to be conducted
was 305. )
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. To develop and implement  onsi te  and of f  s i te  qual i ty  contro l
procedures on the work performed by the field staff.

. To conduct an interviewer debriefing.

. T o  d e v e l o p  a n d  i m p l e m e n t  d a t a  r e c e i p t ,  d a t a  e d i t i n g ,  a n d
keypunch procedures for all resultant data.

3 .4 .1 Questionnaire Design and Limited Local Pretest

The design of the benefits questionnaire involved the combined talents of
RTI  s ta f f  knowledgeable  in  benef i ts  analys is  and quest ionnai re  design,  the
EPA project off icer, and selected consultants. Ef for ts  to  des ign the  ques-
tionnai re centered on satisfying the two primary objectives:

. To collect the data required for analysis

. To collect the data in such a way that reliabil i ty and validity
are enhanced.

In meeting these objectives, the number and types of questions included in
the instrument and the format that those questions took were determined by
several interrelated factors: Those factors included:

. The precise analytic goals of the survey.

. The adequacy of the project budget to support the data collec-
tion required.

. The facility of the interviewers in administering the instrument.

● The to lerance of  potent ia l  respondents  of  the  t ime and ef for t
required to answer the questions.

● The ability of respondents to provide the data requested.

Table  3 -1  out l ines  quest ionnai re  development  act iv i ty . A f t e r  t h e  d a t a
collection was completed and the interviewers debriefed, i t  was clear that the
careful attention given to questionnaire design had reaped substantial rewards.
The nuances of the questions and intricate skip patterns made necessary by
anticipated responses necessitated a considerable investment of t ime early in
the questionnaire development.

Another  factor  that  had a  considerable  e f fect  on  the  overa l l  qua l i ty  o f
the  inst rument  was the  var ie ty  of  sk i l ls  brought  to  bear  on the  wording of
questions. The economic concepts, of course, resided with the economists.
However, the  wording of  quest ions was cr i t iqued by  survey specia l is ts  for
sensibil i ty and administrative ease and further reviewed by staff  experienced
in questionnaire formatting and overall  survey methodology. The  net  e f fec t
of these efforts was a questionnaire that was more comprehensible than the
economists could have ever produced themselves and more sophisticated than
the survey specialists alone would have designed.
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Table 3-1. Questionnaire Development Activity

Act iv i ty Date (1982)

Review existing survey work: Resources for the August 5
Future , Inc .  (RFF)  (Mi tchel l ) ;
Colorado State; Wyoming

Develop f irst draft  for presentation at workshop August 10

Revise draft  for review by EPA project off icer, August 17
consultant,  and survey specialist

Incorporate revisions from review August 20

Review by survey staff August 22

Send revisions to EPA project officer for review by August 24
EPA survey liaison officer

Perform limited pretest in Raleigh area August 26

Revise

Submit

Revise

Submit

instrument based on pretest August 28

draft instrument to EPA for review September 2

instrument based on additional pretest September 6

Office of Management and Budget October 9
(OMB) package

Incorporate OMB suggestions October 27

OMB approval November 5

After the instrument was developed, it was administered on a limited pre-
test  bas is  in  the  Research Tr iangle  Park ,  Nor th  Carol ina ,  area .  Fur ther  l im-
ited pretesting of the instrument was completed in Pittsburgh after the Office
of Management and Budget (OMB) package was submitted for EPA review.

The Research Triangle Park pretest was conducted on people from the
Pittsburgh area to detect major faux pas in the instrument that Triangle-area
residents could not perceive. As a result of this pretest, several recreation
si tes  were  added to  the  s i te  l is t ,  the  groups of  act iv i t ies  were  rearranged,
and a better map was developed. Most of the benefits from the pretest came
f r o m  dinding flaws in the logic of the questionnaire. The pretest was espe
cially helpful in determining what subsequent questions were appropriate for
zero  b idders  and for  b idders  who gave a  zero  to  only  cer ta in  par ts  of  the
questionnaire.
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A l imi ted  budget  prevented extensive  pretest ing in  the  target  area .  In
future s u r v e y s  t h i s  a c t i v i t y  s h o u l d  b e  b u d g e t e d . Because of the logical
consistency desi red across a l l  i tems in  the  quest ionnai re ,  a  pretest  in  the
survey area  would  revea l  potent ia l logical inconsistencies only sample area
residents could  expose v ia  the i r  responses. Researching the  r iver  and the
sample area was a viable substitute; but a pretest in Pittsburgh would have
been a valuable complement.

3.4.2 Retaining Field Supervisors and Hiringq Interviewers

The project used two field supervisors experienced in hiring and training
interviewers and in managing survey fieldwork to supervise and carry out the
count -and- l is t  task  and to  recru i t  the  f ie ld  in terv iewers  who per formed the
household interviewing task. Because much of the cost of a data collection
effort is due to count-and-l ist activit ies and to interviewer recruit ing, using
off site fieldd supervisors made the project’s field operations more economical.
The survey task leader closely monitored the f ield supervisors in the count-
and-l ist and recruit ing activit ies, which were carried out during the week of
October 19, 1981.

Pro ject  s ta f f  and the  f ie ld  superv isors  worked together  to  se lect  the
interviewers from among experienced applicants who had previously performed
well  on similar surveys. Top prospects in the Pittsburgh area were screened
by te lephone t o  v e r i f y  g e n e r a l  q u a l i f i c a t i o n s ,  a v a i l a b i l i t y ,  a n d  i n t e r e s t .
During the count-and-l ist activity,  the f ield supervisors interviewed some of
the best qualif ied applicants in person. Personal and work references were
checked before final selections were made. Relevant selection criteria included
interest in the objectives of the study, availabil i ty of dependable transporta-
tion, perce ived abi l i ty  to  re la te  wel l  to  the  sample  populat ion of  in terest ,
input  f rom personal a n d  w o r k  r e f e r e n c e s , and interv iewing sk i l ls  (e .g .  ,
abil i ty to read questions clearly,  to follow instructions, to use nondirectional
probes, to record responses accurately and legibly, etc.).

The se lected in terv iewers  were  n ine  profess ionals  who had extensive
exper ience in  household  surveys,  focus groups,  census work, and a variety
o f  o t h e r  i n t e r v i e w i n g  a c t i v i t i e s . These in terv iewers  per formed admirably
throughout the data collection process, overcoming inclement weather, a few
ira te  re fusa ls , and an approaching holiday season. This  was done wi th  a
r e f r e s h i n g  e n t h u s i a s m  a n d  r e i n f o r c e d  t h e  c o n f i d e n c e  o f  t h e  p r o j e c t  t e a m
members. The in terv iewers  were  aware  of  a l l  the  th ings that  can possib ly
bias a respondent and were careful to follow the procedures outl ined in the
manual and covered in the training session. In summary, the importance of
using experienced, professional interviewers cannot be overstated.

3.4.3 Counting and Listing of Sample Segments

Two f ie ld  superv isors  and two exper ienced in terv iewers  conducted all
counting and listing of sample segments. This task involved:

. Locating the segment

. Identifying segment boundaries
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. Counting the housing units

● Listing all eligible housing units.

T h e  c o u n t - a n d - l i s t  t a s k  w a s  c o m p l e t e d  i n  1  w e e k  a n d  t h e  m a t e r i a l s
returned for  an  in -house check and preparat ion of  in terv iewer  ass ignments .
Appendix B shows samples of the results from the count-and-l ist activit ies.
Details of how these materials were used by the interviewers are provided in
the Field Interviewer’s Manual, available from Research Triangle Institute.

3 .4 .4  Developing Field Manuals and Conducting Interv iewer  Tra in ing

Because the  in terv iewers  were  superv ised f rom the  Research Tr iangle
Park during the household interviewing phase, a high degree of administrative
organizat ion of  f ie ld  personnel  was requi red for  the  pro ject . Interviewers
were carefully informed of reporting and communications channels, procedures,
schedule requirements, documentation of nonresponse, reassignments, quality
control techniques, and other operating procedures required to complete the
project  in  a  t imely ,  cost -e f fect ive  manner . The F ie ld  In terv iewer ’s  Manual
provided the details of the organization of the f ield procedures and covered
the following topics:

. Purposes and sponsorship of the project

. Role of the interviewer

. Data collection schedule

. Field sampling and locating procedures

. Contacting and obtaining cooperation from sample members

● Reporting results of attempts to secure interviews

. Documentation of nonresponse

● Validations, field edits, and other quality control procedures

. Disposition of completed cases

. Completion of administrative forms (e.g. ,  f ield status reports,
reassignment forms, and production and expense reports)

. Communications with central office staff.

In addition to the Field Interviewer’s Manual,  a series of administrative
forms was -developed including a household control form (see Appendix B),
which served the following functions:

. Provide assignment i n f o r m a t i o n  f o r  t h e  i n t e r v i e w e r  ( i .  e .  ,
sample household address).
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. Provide the interviewer with an introductory statement explain-
ing the survey.

. Provide appropriate household e n u m e r a t i o n  q u e s t i o n s  a n d
queries to obtain demographic data on persons in the sample
household.

. Provide the interviewer with instructions for selecting a house-
hold member to be interviewed.

. Require the interviewer to document all attempted and success-
ful contacts with the sample member.

. P r o v i d e  a n  a p p r o p r i a t e s e t  o f  r e s u l t  c o d e s  f o r  d e s c r i b i n g
interim and final results for each case.

. Require the interviewer to record certain information required
for validation of completed interviews and noninterviews.

The training materials developed for the project included background on
benef i ts  analys is  and adminis t ra t ive  procedures . The In terv iewer ’s  Manual
and a C O P Y  o f  the  quest ionnai re  were  sent  to  the  in terv iewers  pr ior  to  the i r
classroom training. A specified amount of t ime was authorized for advance
study, and interviewers were expected to read the manual and specifications
prior to the training session.

3 .4 .5  Tra in ing Session

The extensive experience of the interviewers enabled the project team to
focus on the  unique aspects  of  the  pro ject  and to  h ighl ight  the  technica l
deta i ls  o f  the  in terv iewing procedures . The agenda, shown in  F igure  3 -3 ,
shows the variety of topics covered in the 2-day session on November 11 and
12, 1981.

In addition to covering the project objectives, the training session pro-
vided an opportunity for personal interaction with the interviewers. The ses-
sion focused on benefits, EPA water policy, the water pollution basics, and
mock interviews with al l  versions of the questionnaire. The mock interviews
included zero bidders, recalcitrant and reluctant bidders, use of the payment
card, and procedural problems that might be encountered. The in terv iewers
were reminded not to provide supplemental information but to reread an item
as many t imes as  necessary . Each in terv iewer  rece ived a  hea l thy  dose of
information on benefits methodology and the important policy implications of
the project. The participation by the project officer in the training also con-
veyed the feeling that the interviewers were important to the successful com-
pletion of the survey.

3.4.6 Conducting Household Interviews

F a c e - t o - f a c e  i n t e r v i e w s  w e r e  c o n d u c t e d  b e t w e e n  N o v e m b e r  1 3  a n d
December  20 ,  1981 . Conduct ing the  in terv iews involved a  ser ies  of  in ter -
re la ted operat ions,  which included taking steps to obtain the desired number
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Field Intewiewer  Training Sassion Agenda

Study for Estimating Recreation and Related Benefits
of Water Quality

November 11, 1981

9:00 a.m.
9:10 a.m.
9:15a, m.

9:45 a.m.
10:15  a.m.
11:00  a.m.
11:15  a.m.
12: OOa. m. -

l: OOp.m.
l: OOp.m.

1:30  p.m.

2:30 p.m.

2:45  p.m.
3:00  p.m.
5:00 p.m.

November 12, 1981

9:00 a.m.

9:30 a.m.
10: OOa.m.
10:30  a.m.
12: OOa.m. -

l: 00 p.m.
l: OOp.m.

2:00 p.m.

Introduction of RTI  staff and field interviewers
Review of training agenda
Project administrative procedures

Break/picture taking and IDs
Explanation of the Benefits Study

Overview of field interviewer responsibilities

Locating sample housing units

Lunch
Completing household control form and selecting

sample individuals
Questionnaire administration
Demonstration interview

Break
Mock interview-Version A
Adjourn

Questions and answers/discussion of yesterday’s
session

Water pollution: Dimensions of a problem
The Benefits Study

Mock Interview-Version C

Lunch
Questions and answers
Distribution of assignments
Adjourn

Kirk Pate
Kirk Pate
Kirk Pate

Bill Desvousges
Kirk Pate
Kirk Pate

Kirk Pate
Kirk Pate
Kirk Pate/
Bill Desvousges

Group

Kirk Pate/
Bill Desvouages
Bill Desvousges
Dr. Ann Fisher
Group

Figure 3-3. Field interviewer training session agenda.

of  in terv iews, inst i tu t ing in terv iewer  ass ignment  and reporting procedures,
making in i t ia l  household- contacts  and obta in ing cooperat ion ,  e n u m e r a t i n g
household members, and administering the instrument.

In i t ia l  ass ignments  of  cases to interviewers were made on the basis of
each interviewer’s location and characteristics. Generally, assignments were
made on the  basis  of  the  in terv iewer ’s  geographic  proximi ty  to  the  sample
segments. That was, of course, a cost-effective practice and usually resulted
in in terv iewers  shar ing some c h a r a c t e r i s t i c s  w i t h  t h e  people to  be  in ter -
viewed.

Efforts were made to equalize interviewer workloads; however,  individual
assignments were made after careful consideration of factors related to the
diff iculty of the areas assigned to each. Based on an assumed equal distri-
bution of cases per interviewer, the average number of cases initially assigned
per interviewer for the 6-week data collection period was 40. Under Number
of Cases Assigned, Figure 3-4 shows the f inal case load for each interviewer
after adjustments in the field.
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Figure 3-4. Summary of completed interviews.

Once interviewer assignments were identif ied, interviewers’ names were
associated with each household control form. Thus, manual control of assign-
ments  was establ ished and mainta ined. This  contro l  o f  ass ignments  was
updated weekly on the basis of status reports and receipt of completed work.

Once assignments were issued at the conclusion of training, rigid report-
ing procedures were implemented. At a specified time each week, each inter-
viewer telephoned the survey specialist and reported the status of each as-
‘signed case, using the current status code from his copy of the household
control form. The staff  member entered the codes on a f ield status form for
the reporting period and discussed each active case showing no progress or
indicating a problem.

3.4.7 Init ial  Contacts and Obtaining Cooperation

Obtaining cooperation depended upon the persuasiveness of interviewers,
who , as  a  resul t  o f  t ra in ing and exper ience, were able to communicate to
respondents  the i r  own convict ions regard ing the  importance of  the  s tudy.
T h e r e  w a s  n o  m a j o r  p r o b l e m  i n obtaining respondent cooperation. inter-
viewers indicated that people who were uncooperative for this project were no
different from other survey experiences in the Pittsburgh area.
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3.4.8 Household Enumeration

Once the interviewer made contact with an eligible household member, he
proceeded to  enumerate  a l l  ind iv iduals  res id ing in  the  household .  This  pro-
cedure  ensured that  each age-e l ig ib le  ind iv idual  was g iven a  chance to  be
selected for interviewing. All  reasonable f ield efforts were made to interview
al l  sample  indiv iduals . The fo l lowing s i tuat ions were  ant ic ipated and were
handled as indicated below:

● Field efforts were discontinued once it  was determined that a
sample member had moved outside the sample counties.

' F i e l d  e f f o r t s  w e r e  d i s c o n t i n u e d  u p o n  l e a r n i n g  t h a t  sample
members were deceased or institutionalized.

● When non-English-speaking respondents were encountered, an
attempt to identify a close relative to serve as interpreter was
made in an effort to complete the interview. There was only
one interview with a language barrier,  so no special effort was
made in this area.

. An initial call and at least three additional callbacks were made
at different t imes of the day and different days of the week in
an attempt to establish contact with sample individuals to com-
plete the- in terv iew.

● Contacts  wi th  ne ighbors  were  made a f ter
obtain “best time to call” information.

The enumerat ion process was fac i l i ted  by  the
c o n t r o l  f o r m  ( s e e  A p p e n d i x  B ) ,  w h i c h  c o n t a i n e d
questions, and recording mechanisms to assist the

the second call  to

design of the household
procedural instructions,
nterv iewer  in  ident i fy ing

and listing household members and determining sample status. Procedures for
assigning appropriate unique identifiers were also included.

3 .4 .9  In terv iewing Procedures

Interviewers were instructed to attempt to conduct interviews immediately
following the enumeration process when the sample member was identified and
i f  he  were  ava i lab le . I f  necessary , appointments were made to return at a
t ime convenient  for  the  sample  member . A l l  in terv iews were  completed by
means of a face-to-face interview. The average length of a completed inter-
view was approximately 35 minutes.

Table  3 -2  h ighl ights  the  f ina l  ta l ly  f rom the  f ie ld  data  col lect ion.  The
final number of sample housing units was 397 due to the discovery by f ield
interv iewers  of  13  housing uni ts  not  l is ted dur ing the  l is t ing phase of  the
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Table  3 -2 . Final Distribution of Sample Housing Units

Result category Number Percentage of SHUS

Out-of -Scopea SHUs. . . . . . . . .

Vacant

Not  an HU

In -Scopeb SHUS . . . . . . . . . . .

No enumeration eligible at home

Enumeration refused

Other enumeration result

Completed interviews

Interview breakoff

Sample individual not at home

Sample individual refused

Language barrier

Other interview result

21

18 4 . 5 3

3 .76—

21 5.29 (of 397
SHUs)

376

9

17

3

303

2

14

24

1

2.39

4 . 5 2

.80

80.59

.53

3.72

6 . 3 8

.27

3 .80

376 100.00

aOut-of-scope refers  to  sample  housing uni ts  not  inc luded in  response ra te
calculation.

b In-scope refers to sample housing units included in response rate calcula-
tion.

project.  *  The interviewers completed 303 interviews during the data collec-
t ion period of November 13 through December 20, 1981 --two interviews short
of the desired goal. The response rate (80.59 percent) was ever so slightly
above the  ant ic ipated  80 percent  ra te , whi le  the  re fusa l  ra te  equaled 10 .90
percent .

*The count -and- l is t  process is  an  imper fect  one because in terv iewers
a r e  n o t  r e q u i r e d  a t  t h a t  s t a g e  t o  a c t u a l l y  k n o c k  o n  e a c h  d o o r  i n  a n
effort to identify housing units (HUS). Procedures for discovering HUs
m i s s e d  during t h e  l i s t i n g  p r o c e s s are  implemented dur ing the  household
interviewing stage. T h e  i n c l u s i o n of each missed HU in the survey
improves the statistical representativeness of the initial sampling frame.
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Twenty-three sample households either did not complete the interview or
refused to cooperate. These were  23  cases in  which e i ther  no one was at
home to provide the enumeration or the enumeration of the household members
was obtained but the sample individual was never available to complete the
interv iew. The crush of the Christmas holidays and a week of inclement wea-
ther conditions prevented resolution of these cases.  Without either of these
hindrances, it is not unreasonable to expect that an additional 15 to 20 inter-
views could have been obtained by the interviewers.

3 .4 .10  In terv iewer  Debr ie f ing

The project staff and the project officer conducted a 1-day debriefing
session in  mid-December . T h i s  s e s s i o n  p r o v i d e d  a n  o p p o r t u n i t y  f o r  t h e
interviewers to evaluate survey procedures and the questionnaire relative to
their other interviewing experiences. The overall conclusion of the debriefing
session was that the questionnaire was generally easy to administer and that
there were few major problems.

The comments that follow represent general impressions and evaluations
of  the  in terv iewers . There  is  no way to  va l idate  them,  but  they  cer ta in ly
provided va luable  ins ight  for  the  pro ject  s ta f f . The debriefing session was
highly valuable for project staff , both in terms of current project and ideas
for handling problems in future efforts.

Training Materials

. More background on water pol
been helpful.

. Background and pol icy  setting

ution and recreation would have

provided “keys” for gett ing in
doors. Interviewers simply found it  easier to pique people’s
interest because they understood the project objectives better.

. More explanation of the payment vehicle--how people are c u r -
rently paying for water pollution in higher prices and taxes --
would have been helpful to the interviewers.

Interviewing Process--General Comments

. Count-and-list maps and materials worked well.

. Drinking water was a major concern of many people, especially
the elderly. This was not addressed in our instrument because
of the recreation focus.

. There  were  occasions in  which a  spouse in tervened or  cri-
tiqued the interview responses of the sample individuals. The
interviewers felt, however, that the respondents gave responses
that reflected the households’ views.
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● Refusals  were  genera l ly  three  types: busy,  t imid ,  or  nasty .
This was no different from other household surveys, according
to interviewers.

. Thirty minutes was the ideal length both in terms of adminis-
tration and getting critical cooperation of respondents.

Evaluation of Specific Parts of Questionnaire

. Section A, with activit ies l isting and sites, worked very well .
Easy to  adminis ter  and establ ished in terest  o f  many respon-
dents--especially recreators.

. S e c t i o n  B  i n t r o d u c t i o n  i s  s t i l l  w o r d y ,  e s p e c i a l l y  B - 1  i n t r o -
duction. “Season” ticket needed after advance in introduction.

. B-2. needed a skip pattern for

. Few problems with B-3 or B-4.

. There was some confusion in

non recreators.

B-5 as to how to interpret zero
response to this question. Does it mean no change or a com-
plete reduction? This  wi l l  require  carefu l  a t tent ion in  analy-
sis. There was also some confusion over how the water quality
might be bad sometimes and not at other times.

. Few problems with B-6.

. There was some concern in B-7 whether the amount given was
the  tota l  amount  a l ready g iven, a new amount independent of
other amounts, or an amount in addition to those given earlier.

Visual Aids

● Map and water quality ladder worked well.

. V isual  a id  showing how (but  not  how much)  people  are  cur -
rently paying was needed to aid less perceptive respondents.

. Rank order card design was effective. People had litt le trou-
b le  connect ing leve ls  and dol lar  amounts ,  but  cards should
have been larger for easier use.

. Numbers on scale in water quality ladder were too small
elderly respondents.

. There could have been several more sites on the site listing.

f o r

● A bet ter  v isua l  a id  is  needed for  “use- - might use, ” perhaps
with color and/or larger print.
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Questionnaires

● The d i rect  quest ion
c a r d  w a s  t h e  m o s t
people often seemed

of  wi l l ingness to  pay wi thout  a  payment
di f f icu l t  vers ion to  administer  because

uncomfortable without some aid (consistent
with Mitchell  and Carson’s [1981] finding). The payment card
was the easiest to administer.

. T h e  b i d d i n g  g a m e s  u s u a l l y  r e a c h e d  a n  a m o u n t  q u i c k l y  a s
respondents suppl ied  amounts  a f ter  see ing how the  process
worked. The $125 starting point for each level was high rela-
t ive  to  many b ids  making th is  s l ight ly  embarrassing for  the
interviewers to administer. Reason for high amount was to test
for bias due to starting points.

. Specific suggestions for revising the questionnaire are pre-
sented in Appendix D.

3 .4 .11  Data  Receipt ,  Edi t ing , and Keypunching

The last  phase of  the  survey  process requi red carefu l  handl ing of  the
s u r v e y  d a t a , coding,  edi t ing,  and keypunching. Appendix  B prov ides the
details of this process. In  genera l , completed questionnaires were received
f r o m  t h e  i n t e r v i e w e r s  o n  a  f l o w  b a s i s  d u r i n g  t h e  d a t a  c o l l e c t i o n  p e r i o d .
In-house editing was performed by the survey specialist for the purpose of
detecting any irregularities. As necessary, irregularities were discussed with
the appropriate interviewer. i

T h e  o n l y  m a j o r  c o d i n g  o f  r e s p o n s e s  t h a t  w a s  r e q u i r e d  i n v o l v e d  t h e
occupation questions. The verbatim responses were coded into the occupation
classes from the Bureau of the Census. * Household control form and ques-
tionnaire data were keypunched on cards and verified before analysis began.

*March 1971, publication from the Census of Population, U.S. Department
of Commerce, Washington, D. C. 20233.
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CHAPTER 4

CONTINGENT VALUATION DESIGN AND RESULTS:
OPTION PRICE AND USER VALUES

4 . 1  I N T R O D U C T I O N

Application of the contingent valuation approach, also referred to as the
direct survey approach in  envi ronmenta l  economics, asks indiv iduals  the i r
dollar valuation of a nonmarket “commodity” --i.e. , some good or service not
traded in an actual market. * In environmental applications, the analyst must
create  a  hypothet ica l  market  by  descr ib ing how indiv iduals  would  pay for
specific improvements in  envi ronmenta l  qual i ty . For  th is  benef i ts  s tudy of
the Monongahela River basin, the contingent valuation design used a household
survey to ask individuals’ va luat ion in  terms they  could  understand- - terms
t h a t  translate the water quality improvements  into additional activities, such
as swimming and recreat ion f ish ing, that  indiv iduals  could  under take a long
the Monongahela River.

Contingent valuation offers the analyst considerable f lexibil i ty in design-
ing the “commodity” to  be  va lued in  the  hypothet ica l  market . At the same
time,  however, it requires that he take considerable care in designing the mar-
ket  so  i t  is  both  credib le  and understandable  to  the  respondent . Indeed,
research suggests that contingent valuation results may be sensitive to the
question formats used to elicit  an individual’s valuation, the mechanism used
to obtain the hypothetical payments (payment vehicle--e. g., user fee or utility
bil l  increase),  and the interviewers used to conduct the survey. To give use-
ful results, the survey design must successfully surmount these influences.

The contingent valuation design for estimating the recreation and related
benef i ts  of  improved water  qual i ty  in  the  Monongahela R i v e r  u s e d  r e s e a r c h
methods in fields ranging from survey and sample design to resource econom-
ics. Th is  chapter  t races  the  or ig ins  of  the  des ign,  descr ibes  the  survey
questionnaire, characterizes the survey respondents, and presents the results
on option price and user value for the water quality improvements.

Section 4.2 reviews survey design issues, paying close attention to poten-
tial  biases in contingent valuation research, and Section 4.3 describes major
components of the survey questionnaire, including the design for determining

*The interpretation of the valuation requested of respondents wil l  depend
upon the nature of the question. For example, whether a wi l l ingness- to-pay
or wil l ingness-to-sell  measure is elicited wii l  depend
and nature of the change proposed in the question.
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differences in techniques to elicit  option price responses, the selection of a
payment vehicle, and the  design of  tests  for  achiev ing p lausib le  resul ts .
Sect ion 4 .4  character izes  the  survey  respondents  and the  main  groups of
interest among them (users and nonusers of the river and people who refused
to pay any amount for improved water quality), Section 4.5 describes the esti-
mated values for option price and the statistical analyses of these estimates,
and Section 4.6 provides the same information for user values. Section 4.7
summarizes the chapter’s main findings.

4,2 A REVIEW OF DESIGN ISSUES IN CONTINGENT VALUATION SURVEYS

In constructing a hypothetical market, the contingent valuation approach
defines the commodity to be valued, specifies how the exchange would occur,
a n d  d e s c r i b e s  t h e  o t h e r  s t r u c t u r a l  e l e m e n t s  o f  t h e  m a r k e t . Brookshire,
Cummings, et al . [1982] have labeled this process as “framing the question, ”
or as simply setting the context presented to respondents as part of the con-
tingent valuation experiment. As with almost any type of experimental design,
the  context  can in f luence the  outcome. For example, wi th in  the  range of
different contingent valuation contexts , an individual might participate directly
in a bidding procedure to elicit  wil l ingness to pay for the hypothetical com-
modity, might directly reveal this value (with or without the aid of some type
of  payment  card) , or simply might evaluate (rank) various outcomes of the
hypothetical market, as in the case of the contingent ranking format.

P a r t i a l l y  b e c a u s e  o f  t h i s  r a n g e  o f  c o n t e x t s ,  t h e  v a r i o u s  a t t e m p t s  t o
classify the methods for implementing the contingent valuation approach--and
their design features -- have created considerable confusion. T h e r e f o r e ,  t o
c o n s i d e r  t h e  c o n t e x t  o f  t h e  c o n t i n g e n t  v a l u a t i o n  a p p r o a c h  u s e d  f o r  t h e
Monongahela River basin, this section is organized according to the approach’s
potential biases. These biases are not neatly compartmentalized; rather,  they
a r e  o v e r l a p p i n g  a n d  i n  s o m e  c a s e s  i n t e r r e l a t e d . ( Indeed, one analyst ’s
strategic bias is another’s hypothetical bias.) A t  t h e  r i s k  o f  b l u r r i n g  t h e
boundaries between compartments, the  sect ion notes  the  most  important  of
these interrelationships. The boundaries themselves may, in large part,  be a
question of judgment.

4 .2 .1  Hypothet ica l  B ias

Hypothetical bias in contingent valuation surveys is the bias attributable
to  the  use  of  a  hypothet ica l ,  not  an  actua l , market situation, and it  arises
when individuals cannot or wil l  not consider the questions in a manner that
corresponds to how they would treat the actual situation. Consequently, we
can expect that they provide inaccurate answers to the contingent valuation
questions about i t . Mitchel l  and Carson [1981] argue that hypothetical bias
may increase respondents’ uncertainty and ambivalence about the hypothetical
experiment or induce them to provide answers that they perceive are socially
desirable .  In general,  hypothetical bias may result in respondents rejecting
or refusing to participate in the contingent valuation experiment, but the net
effect is to increase the statistical variance and to lessen the reliability of the
estimated willingness-to-pay amounts.
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The empirical evidence on hypothetical bias is somewhat mixed, with some

studies hindered by  i t  and others  showing no e v i d e n c e . To test for several
biases, Bohm [1971] designed an experiment that compared alternative bidding
and payment schemes for the valuation of public television.

tives were provided

Several alterna-
to respondents, and, in some cases, the respondents were

actually given money to  spend on severa l  a l ternat ives  to  publ ic  te lev is ion.
Bohm compared results from the group that answered hypothetical willingness-

to-pay questions with those from a group that actually had to pay for public

television. The wil l ingness-to-pay bids from respondents who had to pay for
public te lev is ion were  less , a n d  s i g n i f i c a n t l y  d i f f e r e n t , t h a n  t h o s e  f r o m
respondents w h o  w e r e  s i m p l y  a s k e d  h o w  m u c h  t h e y  w e r e  w i l l i n g  t o  p a y .
These  results imply that hypothetical and strategic behavior were present in
the contingent valuation approach.

Mitchell and Carson [1981] question Bohm’s  [1971] conclusion on hypo-
thetical bias based on a reinterpretation of his statistical evidence. Bohm’s
results showed that only  one group out of six had different mean values when
structured across di f ferent  types of  in format ion and market  actua l i ty .  The
group that did exhibit higher wil l ingness-to-pay amounts was also the group
that had higher incomes, which, Mitchell  and Carson argue, may account for
t h e  size of its mean w i l l i n g n e s s - t o - p a y  b i d . This same group also had one
outlier that raised the mean bid considerably. If the outlier is  removed,  the
mean payment is reduced to a level at which it is no longer a statistically sig-
nificant difference in the means.

Bishop and Heberlein [1979] designed a mail  survey that compared hypo-
thet ica l  wi l l ingness- to-pay amounts  and actual  wi l l ingness to  se l l . In  th is
study respondents were mailed checks in randomly selected amounts and re-
quested to sell  a hunting l icense they had previously purchased. The authors
found that the amounts the respondents were willing to accept for their hunt-
ing licenses when presented with an actual check were considerably less than
the wi l l ingness- to-pay amounts  they  gave in  the  hypothet ica l  b idding game
portion of the experiment. However, the results of the hypothetical and simu-
lated market experiment suggested that the hypothetical market underestimated
wil l ingness to pay relative to the actual estimates from the simulated market.
The Bishop- Heberlein findings suggest hypothetical bias may be a significant
problem in contingent valuation survey design, but the implications of their
research may be limited by their experimental design.

Significantly,  the results of several studies have indicated that hypothet-
ical bias may contribute to the considerable variability in contingent valuation
est imates  of  wi l l ingness to  pay. For example, the  Brookshi re , Ives ,  and
Schulze [1976]  and Brookshi re  e t  a l . [1979] air quality studies explain less
than 10  percent  of  the i r  b id  var ia t ion by  e i ther  socioeconomic  var iab les  or
changes in the level of the environmental good that the survey was designed
to measure.

While not--invalidating the approach as a means of measuring consumers’
wil l ingness to pay, the potential  for hypothetical bias in contingent valuation
surveys indicates the need for considerable attention in the instrument design
phase to  prov ide  a  credib le  survey quest ionnai re . The respondent must be
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able to perceive the experiment as a realistic approach to measuring the good
under consideration. A i z e n  a n d  Fishbien [ 1 9 7 7 ]  h a v e  s h o w n  t h a t  t h e  m o r e
closely  a hypothet ica l  exper iment  corresponds wi th  actua l  s i tuat ions,  the
greater the chance of reducing hypothetical bias. Mitchell  and Carson [19811
argue that reducing hypothetical bias in a contingent valuation survey instru-
ment does not necessarily lead to increased probabil ity of incurring strategic
b ias  (where  a  respondent  a t tempts  to  in f luence resul ts )  or  o ther  types of
biases. Rather ,  they  suggest  that  a  hypothet ica l  exper iment  in  which the
market realism is high and consequence realism is low will reduce or minimize
each type of bias. That is,  respondents wil l  perceive that a hypothetical situ-
ation closely corresponds to a real market situation (high market realism), but
t h e y  w i l l  n o t  p e r c e i v e the  nature  of  the  consequences of  the  hypothet ica l
exper iment  ( to  themselves)  to  the  extent  that  they  wi l l  a t tempt  to  in f luence
the outcome (low consequence realism).

The Mitchell and Carson position differs considerably from that of Schulze
et al .  [1981],  who argue that the potential  for strategic bias increases when
hypothetical bias is reduced. Mitchell and Carson present a viable alternative
to the Schulze position in showing that both biases can be overcome in survey
design. Specifically,  Mitchell  and Carson were able to explain a considerably
larger percentage of the variation in wil l ingness to pay than could authors of
most earlier contingent valuation studies and did not find evidence of strategic
behavior  on the  par t  o f  respondents . Furthermore, the Mitchell  and Carson
results are particularly encouraging because their hypothetical market design
of fered nat ional  water  qual i ty  as  a  product ,  ann unconventional situation that
should be particularly sensitive to hypothetical bias.

4 .2 .2  St ra tegic  Bias

The concern for strategic bias is usually attributed to Samuel son [1954],
who suggested that any attempt to value public goods wil l  be plagued by in-
cent ives  on the  par t  o f  ind iv iduals  or  respondents  to  behave s t ra tegica l ly .
Samuel son argued that, i f  individuals perceive they will  be able to obtain a
public good and enjoy its consumption, they  may indeed t ry  to  obta in  th is
p u b l i c  g o o d  b y  n o t  r e v e a l i n g  t h e i r  t r u e  p r e f e r e n c e s . T h e  t h r u s t  o f  t h e
Samuel  son argument  for  quest ionnai re  design is  that ,  depending on how
respondents perceive the consequences of  the  hypothet ica l  exper iment ,  they
may behave strategically. For example, an environmentalist who thinks his
b i d  m i g h t  a f f e c t  s o m e  e n v i r o n m e n t a l  p o l i c y  m a y  b i d  h i g h e r  t h a n  h i s  t r u e
wi l l ingness to  pay in  order  to  increase the  average b id ,  prov ided he  knows
he wil l  not have to pay based on these bids. Alternatively, i f  an individual
believes his payment will be based on responses given to the questions, there
w i l l  b e  i n c e n t i v e s  t o  c o n c e a l  t r u e  p r e f e r e n c e s  p r o v i d e d  t h e  i n d i v i d u a l  i s
reasonably sure the good will be provided.

The empirical evidence on strategic behavior in contingent valuation sur-
veys has generally found that strategic behavior is not a major problem for
interpreting wil l ingness-to-pay amounts. For  example ,  Brookshire ,  Ives ,  and
Schulze [1976] and Rowe, d’Arge, and Brookshi re  [1980]  a t tempted to  des ign
exper iments  that  would  ind icate  the  ex is tence of  s t ra teg ic  b ias . In  these
exper iments ,  respondents  were  asked to  reveal  the i r  wi l l ingness to  pay  for

I
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changes in  a  publ ic  good,  which,  i f  provided,  would  in  turn  require  them to
pay the i r share of the mean of al l  bids. Brookshire et al .  [1979] show that,
for respondents to engage in strategic behavior in the type of situation used
in the Brookshire and the Rowe, d’Arge, and Brookshire studies, they would
have to know not only the  amounts  that  other  indiv iduals  had b id ,  but  a lso
the number of bidders who had already been asked and their mean bid. Both
studies concluded that strategic bias was not evident in the sample data gener-
ated when respondents  were  to ld  they  would  have to  pay  the  mean of  the

sample. The Brookshire test for strategic bias examined the distribution of
the bids, arguing that strategic bias leads to a bimodal  d is t r ibut ion in  which
the means for  envi ronmenta l is ts  are  concentrated in  the  h igh va lues  of  the

distribution while the
R o w e ,

 means for nonenvironmentalists  fall primarily at the other
extreme. The d’Arge, and Brookshire test involved a more rigorous
statistical analysis but found no support for strategic bias after problem bids
were eliminated. This  s tudy a lso  provided one group of  respondents  wi th
information on the sample mean bid after it had made its bid and allowed it to
change  on the  basis  of  th is  new informat ion. The authors  found that  only
one respondent desired to change an overall bid. The complexity of the sur-
vey questionnaire used in  the  Rowe study, as well  as the methods used to
screen observations omitting some bids from the sample, l imits the generality
of the study results. A  s tudy by  Brookshi re , Ives, and Schulze [1976] also
found no evidence of strategic bias in an examination of the distribution of
willingness-to-pay amounts.

Mitchell  and Carson [1981 ]  argue that the distribution test used to indi-
cate  s t ra teg ic  b ias  in these ear l ier  s tudies  is  inappropr ia te  because i t  is
impossible for most wil l ingness-to-pay distributions to have standard normal
distributions. They argue that  the  l ike ly  d is t r ibut ion is  a  Iognormal one,  as
shown in their empirical results. Unfor tunate ly , there are two problems with
the  Mi tchel l  and Carson resul ts  on s t ra tegic  b ias . F i rs t , their sample was
subsegmented into groups by income levels, which could have influenced the
hypothesized re la t ionship  between wi l l ingness to  pay and income. Second,
Mitchell and Carson’s results were limited by a substantial number of zero bid-
ders and protest bidders who, given the limitations of the experimental design,
prevented them from eliciting additional information on true preferences.

A forthcoming report by Cronin [1982] on willingness to pay for improved
water quality in the Potomac River suggests the existence of strategic bias.
The design of this study partitioned respondents into groups based on whether
they would actually have to pay their bid through increased local taxes based
on the mean bid or would have to pay very little because the Federal govern-
ment would pay for most of i t . A comparison across the two groups showed
statistically significant differences in the mean willingness-to-pay amounts that
are consistent with the presence of strategic bias. ‘Some caution is
interpreting the Cronin finding because of a poorly designed survey
naire and specification problems in the willingness-to-pay equation.

Based on the  ev idence that  current ly  ex is ts ,  s t ra teg ic  b ias
pervasive problem that researchers originally feared. However, it

needed in
question-

s not the
may b e  a

problem if the questionnaire design does not provide a Iow-degree-of-conse-
quence realism. Mitchell and Carson [1981] conclude that effectively designed
survey questionnaires can achieve the required degree of realism.
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4.2.3 Payment Vehicle Bias

Payment vehicle bias occurs when a  respondent  is  in f luenced by  the
method of payment selected for the contingent valuation study. A number of
different payment methods comprise the range of payment vehicles: user fees,
increases in uti l i ty bil ls, and higher consumer prices and taxes. To be effec-
t ive , a payment vehicle must be realistic and familiar to respondents so they
consider it  plausible and realize the implications of the implied payment fre-
quency for  the i r  to ta l  wi l l ingness to  pay in  a  g iven t ime per iod.  The idea l
payment vehicle would combine believabil ity with a wide range of alternative
payment amounts.

The contingent valuation literature indicates very little about the influence
of payment vehicle bias. In the only study that systematically examined this
bias, Rowe, d’Arge, and Brookshi re  [1980]  found that  the  type  of  payment
vehicle--uti l i ty bil l  or payroll  deduction -- had a significant effect on willingness
to  pay . One-l ikely consequence of a particular payment vehicle is that it may
condition respondents to a range of values their responses are expected to
take . For instance, when a user fee is selected as the payment vehicle, it is
quite possible that the respondent will think in
fees. Thus, payment vehicle bias may actually
discussed below. On the  other  hand,  genera l
to “pure” payment vehicle bias, in which the
vehicle itself.

4 . 2 . 4  Startingq Point Bias

The cont ingent  va luat ion l i tera ture  has
quest ion of  s tar t ing  point  b ias- - the  in f luence

terms of a usual range for user
show up as starting point bias,
resentment of taxes could lead

respondent rejects the payment

devoted more attention to the
of the starting points used in

i terat ive  b idding (or  any cont ingent  va luat ion procedure  that  uses s tar t ing
point “ keys, ” such as the Mitchell-Carson [1981 ]  payment card) --than it has
to the other biases. In an evaluation of wil l ingness to pay for air quality in
the Farmington, New Mexico, area, for example, Rowe, d’Arge, and Brookshire
[1980] found strong evidence of the effects of starting points, with a respond-
ent ’s  b id  for  improvements  in  v is ib i l i ty  increasing by  $0 .60  for  every  $1 .00
increase in the starting point.

Brookshire et al . [1979] also found starting point bias in some of their
alternative bidding situations. However, the i r  s tar t ing  point  b ias  tests  are
diff icult  to interpret because their study had very small  sample sizes across
the alternative starting points, ranging from 2 to 16 respondents. Combined
with the substantial  standard deviation for the mean responses, these small
sample sizes make it  diff icult  to reject the null  hypothesis that starting point
has no effect. Mitchell  and Carson [ 1 9 8 1 ]  argue that the small  sample size
may have had a greater impact on the study’s inability to detect starting point
bias in the Brookshire et al . [1979]  s tudy than the  researchers  rea l ized .  In
addition, Mitchell and Carson [unpublished 1982] have also suggested that the
Greenley, Walsh, and Young [1981]  study was also hindered by starting point
bias. The payment vehicles chosen by Greenley, Walsh, and Young inadvert-
ently set two different starting points for the bidding process.
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Several other studies --including those by Brookshire and Randall  [1978],
and Schulze [1977],  Randall  et  al . [1978] , and Thayer [ 1981 ] --haveThayer

also tested for starting Point  b ias  in  var ious degrees. These studies found
of influence on wil l ingness to pay that could be attributed to dif-no evidence

starting points. Unfor tunate ly , the research design of some of theseferent
i n a d e q u a t e  t o  s u f f i c i e n t l y  t e s t  f o r  s t a r t i n g  p o i n t  b i a s .studies was T h e

Randall s tudy  was not aple to differentiate mean bids by starting points, and
other studies tested starting points whose relative amounts wereseveral of the

too close to provide conclusive results.

In summary, the l i terature on starting point bias indicates that,  when a
bidding game is used to elicit willingness to pay, the results can be influenced
by the starting point used in the bidding process, suggesting that tests for

bias should be included in the research design.starting Point
[1981] study provides

T h e  T h a y e r
both a simple test for the existence of starting point

bias and an adjustment  for  wi l l ingness- to-pay b ids  i f  s tar t ing point  b ias
exists. However, the assumptions implicit  in Thayer’s test may limit its prac-
tical application, since it  assumes the respondent has a nonstochastic honest
bid.

4.2.5 Information Bias

Informat ion b ias  is  the  in f luence on an indiv idual ’s  va luat ion that  is
attributable to the amount of information given to respondents in the survey
questionnaire. The l i tera ture  prov ides  very  l i t t le  ev idence on the  extent  of
information bias. Careful questionnaire design and thorough interviewer train-
ing to  prov ide  consistent  and equal  in format ion to  each respondent  should
minimize this bias. *

4.2.6 Interviewer Bias

Interviewer bias is attributable to the effect of using different interview-
ers to elicit individuals’ valuations. This bias can stem from one interviewer
being more effective than another, either in administering a bidding game or
in  establ ish ing rapport  wi th  the  respondent . In  h is  seminal  research on
wilderness experiments in the Maine woods, Davis [1963] established a high
level of rapport with the respondents but performed all of the interviews him-
self. A recent study by Cronin [1982] was able to test for the existence of
interviewer bias and indicates that wil l ingness to pay can be influenced by
the interviewer. But the design of the test was not sufficiently robust for a
conclusive result. The prospects for interviewer bias can be minimized with
training sessions and by using experienced professional interviewers. None-
theless, even when training is used, the research should examine the influence
of using different interviewers because this may serve to identify other influ-
ences on the bids that were not previously recognized.

*This  is  an
from the problems

example of a bias category that is not easily distinguished
associated with “framing” the experiment.
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Table  4 -1 . Summary of Biases in Contingent Valuation Experiments

Studies that have Summary of
Type of bias Definit ion tested for bias c u r r e n t  resultsa

General

Hypothetical Error introduced by posing hypothetical  One  known tes t - -
condit ions rather than actual  condi - Bishop- He eberlein
tions to an individual;  response may [1979],  Bohm
not be a good guide to actual actions [1971]
individual would take

Some indication that
hypothetical  nature
of question did
influence responses,
but could not dis-
t inguish this effect
f r o m  instrument-
related biases

St ra teg ic Attempt by respondents to inf luence out- At least eight tests
come of  study by systematically over- ( see  Schulze,
or under-bidding so action favors d’Arge,  a n d
t h e i r  t r u e  i n t e r e s t s ;  s t r a t e g ic Brookshire [1981]
responses depend on how payment s c h e m e f o r  summary;

Very  l i t t l e  ev idence
of strategic bias
e x c e p t  f o r  Cronin
[1982]

is def ined a n d  whether it is ‘be l ieved Cronin [ 1 9 8 2 ] )

Ins t rument
re lated

Star t ing
point

Some differences in
opinion over impor-
tance of start ing
point bias; Mitchell-
Carson [1981] feel
start ing point bias
is important,  and
Desvousges, S m i t h ,
a n d  McGivney [1982]
provide some support;
Schulze,  d ’Arge ,  and
Brookshire [1981]
feel it is more limited

Contingent valuation experiments using
bidding game format have started with
suggested payment and use yes or no
responses to derive f inal  wil l ingness
to pay; suggestion may be perceived as
appropr ia te  b id

At least f ive tests
(see  Schulze,
d’Arge,  a n d
Brookshire [1981]
and Rowe and
Chestnut  [1981 ] )

Vehicle Characterist ics of proposed mechanism
for obtaining respondent’s wil l ingness
to pay may influence responses

At least four tests
(see  Schulze,
d ’Arge ,  and
Brookshi re  [1981]
and Mitchell
and  Carson  [1981] )

Some evidence of
effects in at
least two studies

Limited evidence of
effects

Information Effect of  information provided to
respondent on costs of action under
study or other dimensions of problem
may affect responses

At least four tests
(see  Schulze,
d’Arge,  a n d
Brookshi re  [1981]
and Mitchell  and
Carson [1981] )

in te rv iewer Responses vary systematically according
t o  i n t e r v i e w e r

T w o  tests--
Desvousges, S m i t h , No evidence of bias
a n d  McGivney
[1982] and
Cronin [ 1 9 8 2 ] ) Bias present

aT h e  d e f i n i t i o n s  a n d  r e s u l t s  s u m m a r i z e d  i n  t h i s  t a b l e  a r e  b a s e d  o n  Schulze,  d ’ A r g e ,  a n d  Brookshire  [1981],
Rowe and Chestnut [1981],  and Mitchel l  and Carson [1981].
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4.2.7 Summary and Implications for Contingent Valuation Research Design

Table 4-1 summarizes the relevant research on potential  biases in contin-
gent valuation s tudies  d iscussed above. B a s e d  o n  t h i s  i n f o r m a t i o n ,  t h e
Monogahela River contingent valuation study was designed to test for starting
point bias. In  addi t ion, a f ter  the  surveys  were  completed ,  the  s ta t is t ica l
analysis examined the  prospects  for  in terv iewer  b ias . The  s t ructure  of  the
survey attempted to control for information, vehicle, hypothetical and strategic
biases in the survey quest ionnai re .

4.3 QUESTIONNAIRE DESIGN

questionnaire design is the most crit ical task in a contingent valuation
study. This section describes the questionnaire used to estimate the recrea-
tion and re la ted  benef i ts  o f  water  qual i ty  improvements  for  the  Monongahela
River in Pennsylvania. Specifically, building on the sampling plan and survey
procedures d iscussion in  Chapter  3  and on the  cont ingent  va luat ion survey
biases discussion in Section 4.2, this section explains the treatment of poten-
tial biases either as an element in the questionnaire design or as an objective
in the analysis of the resulting data.

4.3.1 Questionnaire Design: Part A

A key ingredient in successful contingent valuation surveys is establish-
ing credibility for the survey objectives (see Appendix D for a complete copy
of the questionnaire). The first component of the questionnaire has to achieve
th is  object ive  wi thout  b ias ing or  of fending the  respondent . P a r t  A  i n  t h e
Monongahela  River questionnaire attempted to achieve these goals by inquiring
about recreation activities the respondent had engaged in during the last year.
The first two questions dealt with boat ownership to determine if the respond-
ent had easy access to a boat for recreation purposes through either owner-
ship or “borrowing” rights. Ditton and Goodale [1973] found boat ownership
to be a signif icant factor in recreation att i tudes and activit ies in Green Bay,
Wisconsin. T h i s  s u g g e s t e d  a  q u e s t i o n t h a t  w a s  u n l i k e l y  t o  o f f e n d  a n y
respondent.

Following the boat ownership question, the interviewer presented the list
of outdoor recreation activities shown in Figure 4-1 and asked if the respond-
ent had participated in any of the activit ies within the past 12 months. T h e
list contains a wide range of activities, including those usually associated with
water recreation -- boat ing,  f ish ing,  and swimming- -and those that  occur  near
water- - p icnick ing,  b ik ing,  and s ightseeing. The list is a subset of the activ-
ities listed in the 1977 Federal Estate Survey data base used in estimating the
travel cost model in Chapter 7. This activity matching was an attempt to pro-
vide additional compatibility between the methods.

A “no” answer to the participation question on the Monongahela question -
naire moved ‘the respondent into ‘the benefits section, while yes response
initiated
used the
a n d  t h e
provided

the  s i te /act iv i ty  matr ix , i l lust ra ted in  F igure  4 -2 .
site/activity matrix to record the sites visited, the
act iv i t ies  in  which the  respondent  par t ic ipated.
t h e  r e s p o n d e n t  w i t h  t w o  a d d i t i o n a l  v i s u a l  a i d s
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{

01 Canoeing, kayaking, or river mnning

02 Other boating
On or In 03 Sailing

water 04 Water skiing

05 Fishing
05 Swimming outdoors or sunbathing

07

!

Camping in a developed area
08 Picnicking

09 Walking to observe natura or bird watching;
wildlifa  or bird photography

10 Other walking for pleasure or jogging
11 Bicycling
12 Horsaback riding

Near 13 Hunting
Water 14 Hiking or backpacking

15 Attending outdoor sports avents (do not
include professional football or baseball)

16 Other outdoor sports or games
17 Driving vehicles or motorcycle off-mad
16 Driving for pleasure
19 Sightsming at historical sitea or natural wonders

Figure 4-1. Activity card.
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$ : 9 t! $ s
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g ‘3 ~ i ~ ; 3 : $ g
9 g g ~ ! g : ~ : ~2 !!

~
w ~iiit 2 : i !! $ : ii $ i !! ii !3 5 : ! i! $ L :

.
Site Names
Not Listed

01 02 03 06 05 06 07 08 09 10 11 12 13 I& Is 16 17 18 19

01 02 03 04 05 06 07 08 09 10 11 12 13 16 15 16 17 18 19

01 02 03 04 05 06 07 08 09 10 11 12 13 14 1s 16 L7 18 19

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 1.9 19

01 02 03 06 05 06 07 08 09 10 11 12 13 16 15 16 17 1.9 19

01 02 03 o& 0s 06 07 08 09 10 11 12 13 III 15 16 17 18 19

01 02 03 04 05 06 07 08 09 10 11 12 13 16 1s 16 17 18 19

01 02 03 Ob 0s 06 07 08 09 10 11 12 13 lk 15 16 17 la 19

01 02 03 04 05 06 07 08 09 10 11 12 13 14 1s 16 17 18 19

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 )9

01 02 03 06 0s 06 07 08 09 10 11 12 13 16 IS 16 17 18 19

01 02 03 04 0s 06 07 08 09 10 11 12 13 16 1s 16 17 18 19

01 02 03 04 05 06 07 0s 09 10 11 12 13 14 1s 16 17 18 19

01 02 03 04 05 06 07 08 09 10 II 12 13 16 1s 16 17 18 19

01 02 03 04 05 06 07 08 09 10 11 12 13 14 1s 16 11 la 19

01 02 03 04 05 06 07 08 o~ 10 11 12 13 14 1S 16 17 18 19

Figure 4-2. Site activity matrix.
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discussion - -a  co lored pictorial map of the area shown in Figure 4-3 and a l ist
s i tes  (also shown on the map) displayed in Figure 4-4. The re-of recreation

described the information requested for these sites or any other sitesspondent
T h e  d a t a  collected in part A c o m p l e t e d  a  r e c r e a t i o n  p r o f i l e  o f  t h evisited.

could be used in the analysis phase and established a rapportrespondent that
with him without influencing the  main  object ive- -benef i t  est imat ion. Part A

the idea that a wide range of recreation site services is influ -also reinforced
enced by water quality.

4.3.2 Benefits Measures: Part B

Part B of the Monongahela River questionnaire established the hypothetical
market  by describing Its institutional arrangements. In other words, this part
described the hypothetical market, the commodity to be valued, the payment
vehicle, and enacted the  va luat ion exper iment . The f irst section introduced
the setting for the hypothetical market:

The next  group of  quest ions is  about  the  qual i ty  o f  water  in  the
Monongahela  R i v e r . Congress passed water pollution control laws in
1972 and in 1977 to improve the nation’s water quality.  The States
of Pennsylvania and West Virginia have also been involved in water
qual i ty  improvement  programs of  the i r  own.  These programs have
resulted in cleaner rivers that are better places for fishing, boating,
and other outdoor activit ies which people take part in near water.
we all pay for these water quality improvement programs both as
taxpayers and as consumers.

In this study we are concerned with the water quality of only the
Monongahela R i v e r . Keep in  mind that  people  take  par t  in  a l l  o f
the activities on Card 1 (Figure 4-1) both on and near the water.

Following the introduction, the interviewer handed the respondent the key
v isual  a id  for  the  hypothet ica l  market - - the  Resources  for  the  Future  (RFF)
water quality ladder developed by Mitchell  and Vaughan at RFF and used by
Mitchell and Carson [1981] in their contingent valuation study of national water
qual i ty  (see  F igure  4 -5 ) . Appendix E provides details on its construction.
The ladder’s major attribute is that it easily establishes linkages between recre-
ation activities and water quality based on an index of technical water quality
measures and informed judgment. Th is  type of  l inkage i l lust ra tes  a  cruc ia l
distinction between the contingent valuation method and indirect techniques for
measuring the benefits of water quality. Specifically,  rather than observing
the actual behavior of recreationalists,, who demand different site services de-
pending on the level of water quality,  i t  directly introduces the relationship
between act iv i t ies  and d i f ferent  water  qual i ty  leve ls  in to  the  hypothet ica l
market.

After showing the key visual aid, the interviewer read the following text*
to describe the ladder and establish the desired linkages:

*The words in all  capitals are instructions for the interviewers only
were  not  read to  the  respondent . They are included in the discussion
completeness.

and
for
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Figure 4-3. Map of Monongaheia River

and other retreat ion sites.

I Alegheny River: Monongahela River Area:

01
02
03
04
05
06
07
08
0 9
10
11
12
13
14

Near Kittannirrg
Near Oakmont
Whara Beaver River and Ohio River meat

Crookad Creak Park
Loyalhanna  Lake
Kayatone Dam

Laka Arthur in Moraina  State Park
Ohiopyle  Stata Park

North Park Lake (Near Allison Park)
Ramon  Creak Steta Park

Youghioghany River Lake Raaarvoir
Cheat River Laka
Ryarson Station
Yellow Creek

15
16
17
18
19
20
21
22
23
24
25
26
27
28
28

Pittsbur@  (The Point, Smithfield Brid~,  Braddock)
Where Monongahela and Youghio#mny  meat naar McKeespon
Elrema
The Town of Monongehela
Donors and Wbatar
Near Charlaroi  (Lock and Dam #4)
In tha California-Brownwi  lle Area
Maxwell Lock and Dam

Ten Mile Creak
Grays Landing-Graanaboro  (Lock and Dam #7)

Point Marion-cheat River Area (Lock and Dam #B)
Morgantown

Hildabrand
Opekiska
Fairmont

Figure 4-4. Recreation sites.
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Figure 4-5. Water quality ladder,

Generally,  the better the water quality,  the better suited the water
is for recreation activities and the more Ii kely people will take part
in  outdoor .  recreat ion act iv i t ies  on or  near  the  water . Here  is  a
p i c t u r e  o f  a  l a d d e r  t h a t  s h o w s  v a r i o u s  l e v e l s  o f  w a t e r  q u a l i t y .
GIVE RESPONDENT CARD 4,“WATER QUALITY LADDER.”

The top of the ladder stands for the possible quality of water.
The bottom of the ladder stands for the worst possible water qual-
i t y . On the ladder you can see the different levels of the quality
of  the  water . For example: ( P O I N T  T O  E A C H  L E V E L - - E ,  D ,  C ,
B, A--AS YOU READ THE STATEMENTS BELOW. )

L e v e l  E  ( P O I N T I N G )  i s  s o pol luted that  i t  has  o i l ,  raw
sewage and other  th ings l i ke  trash in it; it has no plant
or animal life and smells bad.

Water  a t  Leve l  D  is  okay for  boat ing but  not  f ish ing or
swimming.
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Level C shows where the water is clean enough so that
gamefish like bass can live in it.

Level B shows where the water is clean enough so that
people can swim in it safely.

And at Level A, the quality of the water is so good  that
i t  w o u l d  b e  p o s s i b l e  t o  d r i n k  d i r e c t l y  f rom it  i f  you
wanted to.

Following this description, the  in terv iewer  asked the  respondent  to  use  the
ladder to rate the water quality in the Monongahela River on a scale of O to
10 and to indicate whether the ranking was for a particular site,  and, i f  so,
to name it.

Question B-2 introduced the respondent to a key element in the hypothet-
ica l  market : the  d is t inct ion between user ,  opt ion,  and ex is tence va lues .
Specifically, the interviewer gave the respondent the value card shown in Fig-
ure 4-6 and described each type of value. An att i tudinal question punctuated
the descriptions of each type of value by inquiring how important the factors
of actual use, potential  use, and no use were  in  va lu ing water  qual i ty .  The
attitudinal responses to these question s-- displayed on a f ive-point scale rang-
ing from very important to not important at all -- reinforced the concepts, pro-
v ided a  break in  the  d iscussion, and presented an additional check for the
consistency in responses. The  textua l  explanat ions for  the  three  types  of
values are:

Why We Might Value Clean Water in the Monongahela  River

I. Use

Swimming Hiking
Fishing Sitting by the shore
Boating Hunting
Picnicking Driving vehicles off road
Birdwatching Jogging

Il. Might Use

To have clean water in the river to use if you should decide in the future that
you want to use it.

III. Just Because It’s There

Preserve for future generations.
Satisfaction from knowing that there is a clean river.
Satisfaction from knowing that others can enjoy the river for recreation.

Figure 4-6. Value card.
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Another i m p o r t a n t  purpose Of this study is to l e a r n  h o w  m u c h  t h e
quality o f  w a t e r  o f  t h e  Monongahela R i v e r  i s  w o r t h  t o  t h e  people
who live in  the  r iver  basin . In answering this question, there are
three ways  o f  t h i n k i n g  a b o u t  w a t e r  q u a l i t y  t h a t  m i g h t  i n f l u e n c e
your decision. GIVE RESPONDENT CARD 5 ,  “VALUE CAR D.”  The
three ways are shown on this card.

One, y o u  might think about how much water quality is worth to you
because You use the  r iver  for  recreat ion . POINT TO PART I  OF
VALUE C A R D  A N D  G I V E  R E S P O N D E N T  T I M E  T O  R E A D  T H A T
PART.

How important a factor is your ac tua l  use of the river in making a
decision about how much clean water is worth to you? CIRCLE
NuMBER.

VERY IMPORTANT. . . . . . . . . . 01

SOMEWHAT IMPORTANT . . . . . . . 02

NEITHER IMPORTANT NOR
UNIMPORTANT. . . . . . . . . . . 03

NOT VERY IMPORTANT . . . . . . . 04

NOT IMPORTANT AT ALL . . . . . . 05

Another way you might think about how much clean water is worth
to you is that i t  is worth something to you to know that a clean
water river is being maintained for your use if  you should decide,
i n  t h e  f u t u r e , that  you want  to  use  i t . P O I N T  T O  P A R T  I I  O F
V A L U E  C A R D  A N D  G I V E  R E S P O N D E N T  T I M E  T O  R E A D  T H A T
PART. For example, y o u  m i g h t  b u y  a n  a d v a n c e  t i c k e t  f o r  t h e
Steelers or Pirates just to be able to go to a home game if you later
decide you want to go. Likewise, you might pay some amount each
year to have a clean water river available to use if  you should de-
cide to use it.

In deciding how much clean water is worth to you, how important a
factor is knowing that a clean water river is being maintained for
your use, if you should decide to use it? CIRCLE NUMBER.

VERY IMPORTANT. . . . . . . . . . 01

SOMEWHAT IMPORTANT . . . . . . . 02

NEITHER IMPORTANT NOR
UNIMPORTANT. . . . . . . . . . . 03

NOT VERY IMPORTANT . . . . . . . 04

NOT IMPORTANT AT ALL . . . . . . 05
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A th i rd  th ing you might  th ink  about  in  decid ing how much
water  is  wor th  to  you is  the  sat is fact ion  of  knowina that  a

clean
clean

w a t e r  r i v e r  i s  t h e r e . POINT TO PART I l l  OF VALUE C A R D  A N D
GIVE RESPONDENT TIME TO READ THAT PART. For example, you
might  be  wi l l ing to  pay something to  mainta in  a  publ ic  park  even
though you know you won’t use it . The same thing could be true
for  c lean water  in  the  Monongahela;; that is, you might pay some-
thing just for the satisfaction of knowing that i t  is clean and that
others can use it.

In deciding how much clean water is
k n o w i n g  t h a t  a  c l e a n  w a t e r  r i v e r
NUMBER.

V E R Y  I M P O R T A N T .  .  .  .  .

SOMEWHAT IMPORTANT .  .

NEITHER IMPORTANT NOR
U N I M P O R T A N T .  .  .  .  .  .

NOT VERY IMPORTANT .  .

NOT IMPORTANT AT ALL .

The f irst paragraph of Question B-3,
the respondent, is presented below:

. .

. .

. .

. .

. .

worth to
is  being

you, how important is
maintained? CIRCLE

. . . 01

. . . 02

. . . 03

. . . 04

. . . 05

which introduces the payment vehicle to

Now, we would  l ike  you to  th ink  about  the  re la t ionship  between
improving the  qual i ty  of  water  in  the  Monongahela River  and what
we all  have to pay each year as taxpayers and as consumers. We
all pay directlythrough our tax dollars each year for cleaning up
al l  r ivers . We also pay indirectly each year through higher prices
for the products we buy because it costs companies money to clean
up water they use in making their products. Thus,  each year ,  we
are  paying d i rect ly  and indi rect ly  for  improvements  in  the  water
quality of the Monongahela River.

I want to ask you a few questions about what amount of money  you
would be willing to pay each year for different levels of water qual-
ity in the Monongahela R i v e r . Please keep in mind that the amounts
you would pay each year would be paid in the form of taxes or in
the form of higher prices for the products that companies sell.

This payment vehicle was selected because it  corresponds with how people
actually pay for water quality,  connotes. no implicit  starting point,  and pro-
v ides a  vehic le  that  wi l l  b ias  the  responses downward,  i f  in  any d i rect ion,
because of public attitudes toward increased taxes and higher prices.

The introduction continues with a reference to the value card (see Fig-
ure 4-6) and requests that init ial  amounts be based on actual use and poten-
tial future use --user and option values but not existence values. The present
overall level of water quality is described as Level D, where it is clean enough
for boating.
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Question B-3 embodies the comparison of the alternative contingent valua-
tion methodologies. Specifically, by dividing the sample of 397 households into
fourths and using a different color survey instrument for each quarter,  Ques-
t ion B-3 compares the direct quest ion method of  e l ic i t ing wi l l ingness- to-pay
amounts, both with and without a payment card ( i l lustrated in Figure 4-7),  to
the iterative bidding games with $25 and $125  s t a r t i n g  p o i n t s . T h u s ,  t h e
questionnaire design provides an expl ic i t  test  for  s tar t ing point  b ias  wi th in
the  i terat ive  b idding game, as well  as a test for differences between direct
questions and bidding games.

o 100 200 300 400 500 600 700

25 125 225 325 425 525 625 725

50 150 250 350 450 550 650 750

75 175 275 375 475 575 675 775

Figure 4-7. Payment card.

The payment card used in the direct question method was simply an array
of numbers representing annual amounts from $0 to $775 per year. This is in
contrast with the Mitchell and Carson [1981] payment card, which showed
amounts individuals paid for various public goods adjusted to correspond with
the respondent’s income level. Mitchell  and Carson split  their sample to test
for the effect of the different types of public goods provided, but the sample
size in the Monongahela study was much smaller and already partit ioned into
four  groups, so  no anchor ing amounts  were  l is ted  on the  payment  card .
Mi tchel l  and Carson found no ef fect  f rom the  anchor ing amounts ,  but  th is
result may have been hampered by their adjustment of the amounts to corres-
pond to the respondent’s income level.

The hypothet ica l  market  quer ied  the  respondent  for  wi l l ingness- to-pay
amounts for three water quality levels:

. Avoiding a decrease in water quality in the Monongahela River
from D, boatable, to E, not suitable even for boating.

● Raising the water quality from D, beatable, to C, where game-
fish could survive.

. Raising the water quality from C, fishable, to B, where people
could swim in the water.

Table 4-2 summarizes the formats for elicit ing the option prices in the
contingent valuation questionnaire. (For details on question procedures, see
Appendix D, which contains a complete copy of the survey questionnaire.)

4-17



Table 4-2. Summary of Option Price Question Formats by
Interv iew Type

Interview type Question format

Iterative bidding, $25 To you (and your family),  would it  be worth $25
each year in higher taxes and prices for products
that companies sell  to keep the water quality in
t h e  Monongahela R i v e r  f r o m  s l i p p i n g  b a c k  f r o m
Level D to Level E?

Iterative bidding, $125 To you (and your family), would it be worth $125
each year in higher taxes and prices for products
that companies sell  to keep the water quality in
the  Monongahela R i v e r  f r o m  s l i p p i n g  b a c k  f r o m
Level D to Level E?

What  is  the  most  i t  is  wor th  to  you (and your
family) on a yearly basis to keep the water qual-
ity’ in the Monongahela River  f rom s l ipping back
from Level  D  to  Level  E ,  where  i t  is  not  even
clean enough for boating?

Direct question

Payment card What  is  the  most  i t  is  wor th  to  you (and your
family) on a yearly basis to keep the water qual-
ity in the Monongahela R i v e r  f r o m  s l i p p i n g  b a c k
from Level  D  to  Level  E ,  where  i t  is  not  even
clean enough for boating?

The process for the direct question is very simple, with the interviewer asking
the  respondent  for  an  amount  for  each leve l  and s t ress ing that  addi t ional
amounts are being requested. The water  qual i ty  ladder  and the  va lue  card
are in front of the respondent while the market process is initiated. The same
procedure was used in the payment card format, with the only difference being
that the payment card was given to the respondent.

Table 4-2 also summarizes the procedure for the bidding games with start-
ing points . A similar procedure was used for both bidding games, the only
di f ference be ing the  s tar t ing  points  used. In  the  b idding game,  the  in ter -
viewer init iated the market process at the starting point and increased or de-
creased the requested amount unti l  the respondent’s maximum value was ob-
tained. This was repeated for each of the water quality levels, with emphasis
given to the additional nature of the amounts for the higher levels of water
qual i ty .

To conclude this part of the hypothetical market,  the interviewer asked
any respondent who gave a zero amount why that amount was given, as shown
in the question below. The purpose of this question was to distinguish be-
tween a true zero amount and a zero that essential ly represented a protest
against  e i ther the  exper iment  or  some par t  o f  i t ,  such  as  the  p a y m e n t
vehicle.
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we have found in studies of this type that people have a lot of dif-
ferent reasons for answering as they do. Some people felt  they did
not have enough information to give a dollar amount, some did not
want  to put dollar values on environmental quality, and some objected
to the way the question was presented. Others gave a zero dollar
amount  because that was what it was worth to them.

which  of  these  reasons best describes why you answered the way
you did? REPEAT REASONS IF NECESSARY AND CIRCLE NUMBER.

NOT ENOUGH INFORMATION . . . . . . . . . . . . 01

DID NOT WANT TO PLACE DOLLAR VALUE . . . . 02

OBJECTED TO WAY QUESTION WAS PRESENTED . . 03

THAT IS WHAT IT IS WORTH . . . . . . . . . . . 04

OTHER (SPECIFY) . . . . . . . . . . . . . . . . . 05

The next section of the questionnaire attempted to break down the option
price into its individual components of user and option values. The questions
and results for option value are described in detail  in the following chapter,
so no additional discussion is provided in this chapter.

Part B contained two additional plausibil i ty/consistency check questions
that asked what effect improved  water quality in the Monongahela  River would
have on visits to substitute sites and the Monongahela River sites.
swers to these questions were structured by choices ranging from
(either increase or decrease) of more than five visits to no change
know.”*

The last question in  Par t  B  asked the  respondent  to  per form

T h e  an-
a change
or “don’t

a contin-
gent ranking as specified by the text from the questionnaire. Figure 4-8 de-
picts one of the four combinations that the respondent was asked to rank.
This particular card shows the combination of the lowest level of water quality
and the lowest payment. Payment amounts of $50, $100, and $175 were paired
with boatable, f ishable, and swimmable levels of water quality,  respectively.
The survey design asked all  respondents to rank the cards after participating
in one of the other valuation exercises. This design is a compromise resulting
from the limited resources available for sampling respondents and the objective
to compare as many methods as possible. A complete comparison would have
required an additional segmentation of the limited sample. Chapter 6 discusses
the theory and results from the contingent ranking experiment.

*These questions
(OMB) in its review of

were suggested by the Office of Management and Budget
the survey questionnaire.
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WATER QUALITY LADDER

I-8-I

t-g-i

k%iiiil
Figure 4-8. Rank order card.

4.4 PROFILES OF SURVEY RESPONDENTS

Respondents in a contingent valuatlon  survey should represent the popu-
Iation of ‘interest to provide plausible results. This section profiles the sample
respondents from the Monongahela  River basin area and compares these pro-
files with Census data for the area as a check for representativeness. Users,
nonusers, zero bidders, and protest bidders are also profiled to assess the
role of socioeconomic and attitudinal characteristics in influencing any of these
groups.

Table 4-3 presents the characteristics of key groups of respondents in
the Monongahela survey. These data are for the 301 completed questionnaires
that provided valid responses. Two questionnaires were eliminated because
the respondents were unable to complete the session. One person was 97
years oid and had difficulty seeing the cards; the other had troubie hearing
the interviewer.
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